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FORWARD

. gtSERIES OF QUANTITATIVE AND QUALITATIVE TESTS WERE CONDUCTED TO EXPAND THE AERO~

U'INAMIC DATA BASE OF SQUARE CROSS-SECTION MISSILES. QUANTITATIVE TESTS INCLUDED
MEASURING FORCES AND MOMENTS ACTING ON SQUARE MISSILES, AND MEASURING FLOWFIELD
PRESSURES ON THE LEEWARD SIDE OF SQUARE MISSILES AT VARIOUS CONFIGURATIONS AND OR-
IENTATIONS IN A SUBSONIC WIND TUNNEL, _EPRCE AND MOMENT DATA 1S PRESENTED SHOWING

THE EFFECTS OF VARIATION IN BODY CORNER‘RADIUS, NOSE AND FIN SHAPES, PITCH ANGLE,

AND ROLL ANGLE. bgLOWFIELD PRESSURE AND CROSSFLOW VELOCITY DATA ARE PRESENTED FOR
MISSILES OF VARIOUS PITCH ANGLES, ROLL ANGLES, BODY CORNER RADII, AND FINENESS RATIOS

(LENGTH TO WIDTH RATIO). 1IN ADDITION, FLOWFIELD DATA IS SHOWN ALONG THE AXIAL LENGTH
OF A SQUARE MISSILE.

QUALITATIVE TESTS INCLUDED PHOTOGRAPHING TUFT GRIDS IN THE FLOWFIELD AND PHOTO-
GRAPHING OIL SHEAR STRESS PATTERNS ON THE SURFACE OF VARIOUS MISSILES. THESE

QUALITATIVE PHOTOGRAPHS ARE PRESENTED FOR VARIOUS MISSILE CONFIGURATIONS AND ORLEN-

TATIONS,
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INTRODUCTION

During the last several vears there has been increasing interest
in rectangular or square cross-section bodies for missiles and
submunition applications. This intereat is due primarily to the
increased packing efficiency that results from the rectangular
shape as compared to missiles with circular cross sections. This
packing efficiency gain is due to two factors: (l) the ease of
packing rectangular modular components and (2) greater usable
volume for a given frontal area, What must be determined, how-~
ever, is whether this well-recognized packing advantage is out-

weighed by possible detrimental aerodynamic effects.

Unfortunately, only a limited amount of aerodynamic information
exists which ¢ould support preliminary design or analyses of mis-
silegs with square cross-sections, especially those requiring
moderate amounts of maneuverability, These 1limited stuaies
include the two-dimensional work by Polhamus (Ref. 1 and 2) which
inveatigated with the aerodynamic characteristics of several
non=circular 2-D cylinders with the longitudinal axis normal to
the freestream flow. Drag, side-force and pressure coefficient
variation with Reynolds number was investigated with a primary
stability predictions for fuselages at high angles of attack.

Additional work was conducted by Clarkson (Ref, 3) on a rectangu-

lar cross-section forebody at an angle of attack between 45 and
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90 degrees. This work coicentrated on investigating side-force
and pressure coefficient variation with Reynolds number and the
reasons for the failure of simple cross-flow theory to predict
behavior at high angles of attack. Finally, Knoche (Ref. 4) and
Schneider (Ref. 5) briefly investigated the aerodynamic charac-
teristics of bodies with rectangular cross sectionas. 1In general,
however, there is little in the technology base to support design

of three dimensional applications.

To assist in overcoming this deficiency, the Air Force Armament
Laboratory and the Air Force Academy conducted a research program
to analyze the aerodynamic characteristics of missiles having
square cross-sections. The first phase of the program was con-
cerned with measuring the experimental forces and moments on
square missiles for a wide range of geometries, orientations, and
flow conditions. Photographic documentation of surface oil-flow
patterns which define the shear stress distribution along the
missile surface were also recorded. The second phase of the pro-
gram was concerned with detailed flow-field measurements. Pres-
sure measurements were recorded in various planes of the flow-
field and pressure contours were mapped of the flowfield. 1In
addition, tuft grid photographs were taken to describe the flow-
field. This report presents results from each of the two phases

of the research program which began in November 1979 and extended

through December 1982,
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II DESCRIPTION OF EXPERIMENT

All testing was conducted at the Air Force Academy Aeronautics
Laboratory using the subsonic wind tunnel, Easically, two types
of quantitative tests were conducted: force and moment measure-
ments and flowfield pressure measurements. The force and moment
measurements were made using an internally mounted steady state
strain gage balance in a free stream velocity of 360 f£t/s and
atmospheric pressure. The flowfield measurements were made using
a 7-hole pressure probe mounted on a three-directional traverse
mechanism. This data was taken at a free stream velocity of 100
ft/s and atmospheric pressure, In addition, two types of qualita~
tive tests were conducted: tests to record oil flow patterns on
the surface of various shaped missiles, and tests using a tuft
grid matrix to record cross-flow velocity patterns on the leeward
side of the missile. 0il surface tests were conducted at 360

ft/s, and the tuft grid tests were conducted at 100 ft/sec.

l. Wind Tunnel (Ref. 6)

The U.S. Air PForce Academy subsonic wind tunnel is a continuous
flow closed circuit facility which has a test section of two feet
by three feet and is capable of operation between Mach numbers of

0.04 and 0.35 at atmospheric pressure. At the maximum operating

condition, the tunnel is capable of operation at a unit Reynolds
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number of 1,6 million per foot. The nominal turbulence level of

the test section has been measured at 0,12% based upon an overall
;5: spacial average for a velocity range of 60 to 150 fps. A general

fﬁ; schematic is presented in Figure 1,

.f‘ 2. Wind Tunnel Models

Two sets of models were tested in the experiment: one set with
fineness ratio equal to 8 (fineness ratlo is defined as the
length to width ratio of the missile), and another set with fine-
ness ratio equal to 16, A description of each set of models fol~
lows. i

amb 3

A. Models of Fineness Ratio 8 Ly

£ The various model components used in this investigation are shown !

in Figures 2 and 3. These figures depict the four bodies, each

with a different cross-section corner radius; the two noses, a
QE blunt-tangent ogive, and pointed-tangent ogive, and one each of
‘n the three sets of fins that were used., All components were made
: of aluminum., As illustrated by the figure, the four body cross- !
sections ranged from aquare (Bl) to round (B4) and were defined .
by a normalized body corner radius ratio (r/b) r being the radius ;

of the corners and b being the diameter of the circular misaile. ' :

The values investigated were 0.0, 0.1, 0.2, and 0.5. These
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bodies are depicted in Figures 2 and 3 as I, II, III, and IV
respectively. Each body section was 12 inches long and had a
width (diameter) of 2 inches., The blunt tangent ogive nose (Nl)
shown in Pigure 2 was 3 inches in length and had a bluntness of
0.69. The pointed-tangent ogive nose (N2) was 4 inches long,
The three sets of fins were designated Fl, F2, and F3, and had
aspect ratios (based on exposed semi-span) of 0.47, 0.67, and
0.34 respectively. Fins Fl1 and F3 had an exposed semi-span of
1.25 inches and lengths of 4 inches and 6 inches respectively,
Fin F2 had an exposed seml-span of 1.5 inches and a length of 3
inches, The four bodies, two noses, and three sets of fins were
used to make various configurations of the miasile model. An
asgsembled model, is shown in Figure 4. As can be seen from this
figure, the fins are mounted in a standard cruciform arrangement

at the corners of the body.

B. Models of Fineness Ratio 16

The model components of the missiles of fineness ratio 16 are
shown in PFigure 5. This figure deposits five bodies, each with a
different cross-section corner radius, and two noses, a blunt-
tangent ogive and a pointed-tangent ogive. These components were
also made of aluminum. Fins were not used on these high fineness

ratio missiles. As illustrated in the figure, five bodies were

tested and ranged from perfectly square (designated missgile 1) to




perfectly round (designated missile 5). The normalized body
corner radii (r/b) values of these five bodies were 0.0, 0.1,
0.2, 0.3, and 0.5. The bodies are depicted in Figure 5 as 1, 2,
3, 4, and 5, respectively. Each of these bodies were 20 inches
long and had a width of approximately 1.5 inches. The two noses,
the blunt tangent ogive and the pointed tangent ogive, were 3"

and 4" in length, respectively.

3. Force and Moment Balance

A .75 inch diameter, steady state, internally mounted strain
gauge balance was used to measure the force and moment components
on the square-shaped missile bodies in three axes. The balance
is capabla of measuring forces to an accuracy of 0.1 percent.
Forces and moments were recorded in either the body or wind axis
systems with the axis origin at the balance center. Figure 6
illustrates positive loads recorded by the balance and the posi-
tive force directions in the body and the wind axis systems with

respect to the square missile.

4. Flowfield Test Measurement Apparatus

A seven hole pressure probe developed at the United States Alr
Force Academy was used to measure pressures on the leeward side

of various missile configurations (Ref 7). The Seven-hole probe
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is capable of recording total pressure, static pressure, and
fluid velocity in all three axes and has been calibrated for
incompressible fluid flows up to 80 degrees, measured from the
flow directions to the probe axis. Figure 7 depicts the seven-
hole probe used in the experiment. As shown in the figure the
probe is approximately 0.1 inch in diameter. To position the
probe on the leeward side of the missile body, a three-
directional traverse mechanism was used. For all flow field
measurements taken, the traverse mechanism was used and was posi-
tioned to place the probe in a plane behind the model. Figure 7

shows the traverse mechanism.

5. Data Acquisition and Processing

All data was acquired using an Automated Data Acquisition System
and a PDP 1145 computer. Raw data from either the strain gage
balance or the seven-hole pressure probe were input into compu-
terized data reduction programs which computed the force and
moment coefficients illustrated in Appendix A or total pressures
and velocity cross flows illustrated in Appendix C. Graphical
plots were obtained using the PDP 1145 computer and a Tektronix
4662 Interactive Digital Plotter.
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6. Qualitative Tests Apparatus

To enhance our understanding of the flow field pressure and velo-
city patterns obtained by the pressure probe, tuft grid tests and
oil flow tests were also conducted. Tuft grid tests were con-
ducted by placing a grid of wool tufts in the flow field and then
photographing the tuft patterns. Appendix D shows the tuft grid
photographs. ©Oil flow tests were conducted by painting the
models black and then spraying white oil in a light speckled pat-
tern on the models. The oill was a mixture of titanium dioxade,
oleic acid and 90 weight transmission oil. After the tunnel was
brought up to the appropriate aspeed and the oil migrated suffi-
clently over the surface of the models to define the shear stress
distribution, photographs were taken of the oil flow patterns.
Appendix E shows the photographs of various oil flow pattezns.

III TEST RESULTS

Regults of the tests performed are illustrated in Appendices A
through E. A short description of each test is presented at the
beginning of each Appendix. Analysis of the data is left for the
reader, although several papers (Ref. 8-10) have been published

which analyze various aspects of the data., A description of the

test data presented in each appendix is described below.

AP
AR




Appendix Description of Tests Results

A Force and Moment Graphical comparisons
of various missile configurations. Data

is presented in either the body or wind

o | axes format. 3
v B Tabular print-outs of Forces and Moments 1
? measured on various missile configurations. :
N i
: Data is presented in either the body or wind §
- axes format. ’ :
? ¢ Quantitative flowfield data. Data includes
) .t! both plots of total pressure contours and
P al oo

Y cross-£flow velocity vectors in a plane of
the flow on the leeward side of the missile.
Plane of data is perpendicular to the free

stream velocity.

D Photographs of tuft grid patterns describing
the flow field on the leeward side of the missile.
q B Photographs of oil flow patterns on the surface
3 ' of missiles tested in various configurations.
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AFT NORMAL FORCE
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CHORD
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Pigure 6a. Balance Loads
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Figure 6h. Body and Wind Axis Systems (Looking at Aft Side of

the Model). Direction of Airflow Is Out of Plane of
Paper

Figure 6. Direction of Positive Forces
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Appendix A
FORCE AND MOMENT COMPARISONS OF VARIOUS MISSILE CONFIGURATIONS

Force and moment tests were conducted only on the missiles of
fineneas ratio equal to 8., Each model configuration was mounted

on the sting at the pitch center of the pitch rotation system

FRAS ) DTN WU,

which placed the force and moment balance center at the tunnel
test section centerline. 8Six componentas of force and moment data
were taken in two degree increments from 0 to 30 degrees piteh
angle at roll orientations of 0, 11,25, 22.5, 33.75, and 45
degreea. The angle between the longiltudinal axis of the sting
and the freestream velocity was defined as the pitch angle and
for a 0 degree roll orientation the pitch angle and angle of
attack were the same. At the other roll orientations the pitch
angle equated to a combination of angle of attack and sideslip.
The freestream velocity was approximately 360 fps (M = ,31) and
the Reynolds number was approximately 2.5 x 105 for all tests.
Forces and moments were recorded in either the body or wind axes

systems, All results were non-dimensionalized using the cross-

sectional area (0.0218 square feet) of the circular body (IV) and

N
a length of the body crosg-section width (2 inches for bodies I~ j
Iv) . ¥
%
ii
Force and Moment coefficlients are graphically plotted in Figures B
)
A-01 through A-30, Figures A-0l through A-18 show body axis data B
S
T
K

é
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while Figures A-19 through A-30 show wind axis data. All coeffi-
cients are plotted versus pitch angle from zero to 30 degrees,
Besides showing the effects of pitch angle variation, the graphs
also 1illustrate the effects of changes in body corner radius,
noge variation and fin variation. Also shown above each graph is
a data scheme that illustrates the missile configuration tested.
Bach configuration was labeled according to the component nomen-
clature shown in Figure 2, For instance, the square body tested
at 22,5 roll and with the 4-inch length fin and blunt nose con-
figuration is noted as 1/22.5/Fl1/BL. Table A-1 illustrates the
nomenclature for the force and moment coefficienta. Table A-2

summarizes the 30 figures in the appendix.
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TABLE A-1
T e FORCE/MOMENT COEFFLCLENTS }
u - Wind Axis Bodv Axis ﬁ
CL - Lift Coefficient CN - Normal Force Coefficient %
oo (D - Drag Coefficient CA - Axtal Force Coefficient _
. CC - Cross-Force Coefficient CY - Side~Force Coefficient i
' QM - Pitching Moment Coefficient M - Pitching Moment Coefficient i
' CLW - Rolling Moment Coefficient ROLCO - Rolling Moment Coefficient I-’
i CNW - Yawing Moment Coefficient YMCO - Yawing Moment Coefficlent i
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TABLE A-2 o
SUMMARY OF FORCE AND MOMENT GRAPHS —
BODY AXIS SYSTEM DATA |
Appendix Missile Parameter
Figure Configuration Varied
A-1 0° Roll, No Fins, Blunt Nose Corner Radius (Bodies I-IV)
A-2 22° Roll, No Fins, Blunt Nose Corner Radius (Bodies I-IV)
A-3 45° Roll, No Fins, Blunt Nose Corner Radius (Bodies I-IV) |
. Aty 0° Roll, Fin 1, Blunt Nose Corner Radius (Bodies I-IV)
A=5 22° Roll, Fin 1, Blunt Nose Corner Radius (Bodies I-IV)
Z A-6 45° Roll, Fin 1, Blunt Nose Corner Radius (Bodies I-IV) ,
E A-7 Missile III, 0° Roll, No Fins/Fin 1 Noses (BL & PT Noses)
\.. A-8 Misstle II1I, 22° Roll, No Fins/Fin 1 Noses (BL & PT Noses)
-3 A-9 Missile III, 45° Roll, No Fins/Fin 1 Noses (BL & PT Noses)
A-10 Missile III, O° Roll, F1 & F3 Noses (BL & PT Noses) é:z
A-11 Missile I1I, 22° Roll, Fi & F3 Noses (BL & PT Noses) |
A-12 Missile III, 45° Roll, Fi & F3 Noses (BL & PT Noses)
A-13 Missile III, 0° Roll, Blunt Nose Fins (NF, F1, F2, F3)
A-14 Missile III, 22° Roll, Blunt Nose Fins (NF, F1, F2, F3)
A-15 Missile III, 45° Roll, Blunt Nose Fins (NF, F1, F2, F3)
A-16 Missile III, 0° Roll, Pointed Nose Fins (NF, F1, F2, F3)
A-17 Missile III, 22° Roll, Pointed Nose Fins (NF, F1, F2, F3)
A-18 Missile III, 45° Roll, Pointed Nose Fins (NF, F1, F2, F3)
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Table A-2 Summary of Force and Moment Graphs (cont'd)

WIND AXIS SYSTEM DATA

Missile

Configuration
11° Roll, No Fins, Blunt Nose

33° Roll, No Finsg, Blunt Nose
11° Roll, Fin 1, Blunt Nose
33° Roll, Fin 1, Blunt Nose

111, 11° Roll,
111, 33° Roll,
111, 11° Roll,
I11, 33° Roll,
111, 11° Roll,
111, 33° Roll,
111, 11° Rell,
111, 33° Roll,

No Fins/Fin 1
No Fins/Fin 1
Fl1 & F3

F1 &F3

Blunt Nose
Blunt Nose
Pointed Nose

Pointed Nose

23

Parsmeter
Varied

Corner Radius (Bodies
Corner Radius (Bodies
Corner Radius (Bodies
Corner Radius (Bodies
Noses (BL & PT Noses)
Noses (BL & PT Noses)
Noses (BL & PT Noses)
Noses (BL & PT Noses)
Fins (NF, Fi, F2, F3)
Fins (NF, F1, F2, F3)
Fins (NF, Fi, F2, F3)
Fins (NF, F1, F2, F3)

I-IV)
I-IV)
I-1V)
I-1V)
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APPENDIX B b

TABULAR LISTING OF FORCE & MOMENT COEFFICIENTS

The force and moment tests conducted on the missiles of {
.ineness ratio 8 are briefly described at the beginning of i
Appendix A, A total of 66 tests were conducted. Printouts
of the coefficient data are illustrated in Figures 3.l through N
B.66. Figures B.l through B.40 illustrate body axis data while %
figures B,41 through B,66 illustrate wind axis data. Table B-l

defines the nomenclature used in Figures B.l - B.66., Tables

L A e

B-2 and B-3 describe the misasile configurations tested in each

o
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TABLE B-1

APPENDIX B NOMENCLATURE

CA - Body Axis
CC = Wind Axis
¢p - Wind Axis
CL = Wind Axis
CLW -~ Wind Axis
M - Body Axis
CMW  ~ Wind Axis
CN - Body Axis
CNW = Wind Axis
cY = Body Axis
ROLCO - Body Axis
YMCO = Body Axis
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Axial Force Coefficient
Cross-Force Coefficient
Drag Coefficient

Lift Coefficient

Rolling Momaent Coafficient
Pitching Moment Coefficient
Pitching Moment Coefficient
Normal Force Coefficient
Yawing Moment Coefficient
8ide Force Coefficient
Rolling Moment Coefficient

Yawing Moment Coefficient
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TABLE B-2
a8 FORCE - MOMENT TESTS

{ (DATA PRESENTED IN BODY AXIS SYSTEM FORMAT)

o Body* Roll Finth Nosh® Appendix Figure
|

1 0 NF BL B-1
1 22° NF BL B-2 ]
1 45¢ NF ML B-3 :
It 0 NF BL B-4
o 11 22° NF BL 3-5
3 11 45° NP BL B-6 |
5 1341 0* NF BL B-7 '
o 111 22¢ NP BL B-8
R 111 43¢ BL B-9
N Iv 0 BL 3-10 |
& 1444 0° PT B-11 -'
11 22° PT B-12 |
111 45° PT B-13 o
0* BL B=14 RGN
" 22¢ AL B-13 t
..: 1 43 n BL B-16 \
11 0 r AL 3-17
2 11 22° 1 BL B-18
N 11 45° 1 BL ' B-19
111 0 ¥1 BL B-20
111 22° F1 BL B-21
111 43° 1 BL B-22
0 0 51 BL B-23
v 22¢ F1 BL B=24 .
v 45° F1 BL B-23
111 0 51 PT B-26 oo
111 22° F1 PT B-27 !
111 48 rl PT B=28

A2 35853
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L TABLE B-2 s
I FORCE ~ MOMENT TESTS )
3 (DATA PRESENTED IN BODY AXIS SYSTEM FORMAT) b
% R
k Body* Roll  Fipww NosaWh# Appendix Figure ,
}
R 111 0° F2 BL B-29 :
%} :
3 111 22° ¥2 5L B-30 p
: f
2 II1 45° F2 BL B-31 i
R 111 0* F2 PT B~32 -
! 111 22¢ F2 PT B-33 :
111 45° F2 PT B~34 :
¥ 111 0 F3 BL B~35 :
4 I1I 22¢ r3 BL B-36 -
g 111 43° 3 BL B-37 "
; 641 0° F3 PT B-38 :
3 111 22° ¥3 PT B-39 -
v m 1444 45° 3 PT B=40 -
|‘3 oy
N *Body Configurations
e .
. I - Square -
o II - 10 Corner Radius .
"\ III - 20% Corner Radius ;
IV - Round :
' A
! w*Fin Configurations ¥
” NF - No Fins Attached
: Fl - Fin M1
2 F2 - Fin #2
' F3 = Fin #3
) *#¥Nose Configurations '
>
S BL -~ Blunt Nose -
PT = Pointed Nose g

v 37




TABLE B-3

‘- FORCE - MOMENT TEST
| (DATA PRESENTED IN WIND AXIS SYSTEM FORMAT) -
Body* Roll Finw# Nosek## Appendix Figure

; 11° NF BL B4l

33¢ NF BL B=42
i I 11 NF BL B-43
It 33° NF BL B-44

o 111 11° NF BL Be45

. 111 33¢ NF BL B-46

¥ I 11 NF PT B-47

111 33° NF PT B-48

b 1 11° F1 BL B-49

1 33¢ Fl BL B-50

b 1 11° F1 BL B-51

> I 33° F1 BL B-52

X I11 11° rl BL B-53 5
It 33° F1 BL B-54 Q
o v 11° 1 3L B-55 h
o v 33 r BL " B-36

] 11 11° Fl PT B-37

" 111 3¢ Fl PT B-58

! 111 11° F2 BL B-59

. 111 33° F2 BL B=60
e II1 11° F2 PT B-61

11 33° F2 PT B-62

b 111 11° F3 BL B-63

k\ III 33¢ F3 BL B~6

o I1I 11° F3 PT B-65

» 111 13° F3 PT B-66

*Body Configurations k*Fin Configurations #*hNoge Configurations

4 I - Square NF - No Fins Attached BL = Blunt Nose
e II - 10% Corner Radius Fl - Fin 1 PT = Pointed Nose
e 111 - 20X Corner Radius F2 - Fin #12

. IV - Round F3 = Fin #3

A 4 58




MISSXLE Ty ROLI Oy NO FINSy RLUNT NOGF - T/0/NF/RL.

RUN MUMRER 18 7
DATA TAKFN 13:03105%9 04--MHAR-RO

COERFFICIEMTS AROUT THE NORY AXKIS
CN CaA cy CM YMCO

0.000 0,144 =0.006 0062 0000
0,154 0,147 0,017 0,190 0,024
Q294 0,147 “0 027 0.010 0.01¢
0,429 0,142 ~0,029 0,723 0,017
0,690 0.14¢% “Q 04 1LedR0 0,022
1,208 0,143 «0,044 1,194 0,047
2,023 0,142 «“(.04? 1130 0,014
2,381 0,120 “0,091% 1,428 0,040
Y Yob ! 0.0R4 0,097 1,440 0047

3,004 0,070 ~0,327 2,088 0.044
2

JRIC 0,000 =0, 407 2.4T4 0,074
3,645 0,024 =0,206 2,944 0,113
3910 -0,034  ~0.270 3. 444 0,170
AVR77 0,093 0,347 3,944 0,278
4501 =0.1%1  ~0.378  A.3T? 0,278
A 696 0,164 -0,AT3 4,702 0,350

ROLCO

0,011
0,014
0,019
0.019
“0.026
04029
=-0,033
~0.037
=-0.,039
-0.038
-0.,038
=-0.039
=0,033
-0.033
-0.030

-0.031

Figure B.1l., Computer Tabulated Force and Moment Data for Missile I

Zero Degrees Roll, No Fins, Blunt Nose




MISSILE X» ROLL 22.0: NO FINS, RLUNT NOS - I/22.0/NF/FIL

RUN MUMBER I8 8
DATA TAKEN 12322317 046-MAR-BO

COEFFICIENTS AROQUT THFE RONY nXIS
ALFHA CN GA ey M YNGO ROLCO

-0.04 0.014 0.330 =0, 0B 0,058 0000 0,010
231 0147 0,142 0,086 0,221 0,003 0016
4,28 0. 200 02147 0101 0.40% ~0 160 0087
422 0,404 0,143 0269 0,730 0,200 ~0.+020
g.a2 0,692 04143 “0 AR 1000 =0.,3084 0014
10.28 0196 0,129 ~0.,618 1,367 “0.A70 «“0.011

12,29 1,271 ¢e319 ~0.070 1,704 0.0\ =0 001
14,27 1,671 0,107 «1,208 2,006 “0A97 0.011

16,17 1,860 0.OR? wd OO0 M7 “0 A0 Q.01
18410 21140 0,064 =1.,738 M 664 0,307 0.020

19.77 Q.41R 0,040 =004 2,841 ~0.170 0.01R

22424 2,872 0.018 30440 3,390 0,117 0.009
24,22 3282 =0,017 w7206 3.807 0. M2 “0.013

Rb 24 3,662 <0004 4,488 4,232 08713 ~0,044
28,29 4,102 ~0,116 “Ne 167 4,463} 0.710 0,074
30000 4!'501 '001(13 -'5»006 4»97“ 0»638 0,084

Figure B.2. Computer Tabulated Force and Moment Data for Missile I
22° Roll, Np Fius, Blunt Nose



L4
P

2
] V
f: MIKSTLE T» ROLL ASsy ND FINSe HLUNT NOSE - I/AG/WHF/RL &
I
i
RUN MUMRER I8 9 |
DATA TAKEN 13$X3341  O4-MAR-BO )
COEFFICTIEMTR AROUT THFE RONY AXIS E
ALFHA CN A cY CM YHEO ROLGO i
(DEG)

-0.19 0.032 0,130 0003 -0.034 0.071 -0,009
2,33 0103 0,143 “0,1460 0,187 «0 180 0014 E
4,33 0.2%564 0,148 “0.209 0.300 -0 4318 “0,018 f

6,28 0.,40% 0,140 0,404 0.%50? “0.0G71 0,022

8.23 0,619 0124 “0.6AN 07292 “04s72% ~0.0R7
10,26 0.872 0,116 “0,920 1,010 0998 0,038

12.29 142%0 0.087 “1.R470 1.184 “1+191 “0.040
14,10 1,055 0,002 =1, 094 1,320 3,325 =0.044

Pl o =T

16,24 1.98Y9 0.00R 1507 14086 144800 Q0. 0N

17,75 2,201 0,026 R R47 1,04y 1774 =0.055

;

20.13 Q.04 =0.011 =808 1.73¢ =1.817 0,009 !

d

QR 22 3,350 =0.006 3,340 1,240 24039 ~0.064 i

. 24,19 J.914 -0.088 ~3.060 PN w2 0,066 s
X n
?; 24.23 4.%43 =0,132 “4,478 413 “2,4602 =0.069 1
j& 28.78 GN.090 -0,190 =01 ne498 “R.0932 -0,070 S
wLe ¥
" 30.00 N.674 =024 “ OGNS 3,004 3,204 “0.046 q
. ‘
= ;
% 3
ﬁ: Figure B.3, Computer Tabulated Force and Moment Data for Missile I K
F! . 45° Roll, No Fins, Blunt Nose E
I'.:l ..:;:n-r‘.c ' (
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&
LS. B S

: MISSTLE TTs ROLL O» WO FINRs BLUNT NOSE - X1/0/NF/BL 2
w i - i
A .
: :
_i RUN NUNMBER I8 1 :-::
o DATA TAKEN 092173347 06~MAR-B0 ti
‘. ‘H“
)
: CORFFICICHTS ABOUT THE RORY AX1S 2
% ALFHA CN CA cY ] YMGO ROILCO

-
-~
(=]
m
D
~
b} S

,'Q ~0,01 =-0.044 0,148 0,014 0120 0.007 ~0.,011

. R
' 2,30 0,109 0,152 0,018 0,484 0,003 0,015 :

3 4,40 0,247 0,152 0,008 0,477  0.002 ~0,014 R
3 6,27 0,362 0,156 0,006 0,762  -0,006 =0,021 E
{ B.20 0,530  0.148 =0,015 1,029 0,001 0,023 ;ﬁ

: 10,28 0.044 0,145 0,045 1,234 0,059  =0,029 PR 2

: 12,29 1,219 0,141 0,112 1,439 <0116  -0,026 W E

{ 14,28 1,843 0,115 0,118 1,889  -0.148 0,026 :

: 15,71 1,723 0,089 0,117 1,897  -0,153  =0,023 X

17,82 1,995 0,071 0,111 2,207  -0,157 0,024 A

19,72 2,331 0,021 0,134 2,428 -0,18% 0,023 ;

. 22,20 Q.77 «0,023 0,100 2,708 «0.,100 0,027 ;:

24,23 3,984 -0.081  0,00B 2,524  ~0.1B6  =0,026 .4

26.28 340052 =04107 0,061 Je22¢ «0+157 =0.019

i

28.20 3.891 -04144 0.049 %457 0,144 “0,015
30,00 4,273 0,04 0,007 J.734 «0.,128 “0.006

o
Figure B.4. Computes Tabulated Force and Moment Data for Missile II ?
0° Roll, No Fins, Blunt Nose [ ]
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PRL I L R - -

MISBILE IT,» ROLL 22,5

r NO FINS,

RLUNT NO

= IX/22.G/7NF/RL

- s F_F .7 -* ¥ =
Pl R .-
S e &l S

Py - Wt

-
o

&~

LT J ey

s "o

e e "2 Y & g 4 _wu K - o T,
PR, RVLPLIRLMC RS

Il R

RUN MUNBER 18§ a
DATA TAKEN 10121139 06~MAR-RO

COEFFICIENTS AROUT THE BODNY AXIS
ALPHA CN Ca cY M YHCO ROLECO

0,023 ~0.023 04100 0.021 0092 00068 ~0.030
2,37 0,103 04 15A “040623 0,191 0,060 “0.015
4,27 0,200 0,144 0,077 0,424 04149 ~0,0320
.20 0,337 0,140 “0. 153 0,482 0,246 ~0.024
8.21 0.4%1 0,100 04264 0,547 0,341 =0,020
10.2) 0200 02143 “0,428 1,206 0,421 ~0.028
12,30 0.941 0132 “QebHR 1.54% “0,442 0,023
13.798 1,107 0,123 0,874 1,811 “0.A413 0,024
16,29 1,424 0:106 1 208 R1623 0,306 =0,028
17471 1,093 0,002 “1.472 24364 0,198 =0.029
19476 1.840 0.042 =L 208 2,723 0,041 ~0+040
22,27 2,241 0,011 2629 3,100 0+ AJ0 =0.040
24,24 Q2,538 0.011 30262 30474 07297 0,084

- M ad A
EARE R e St R

chile  JU P

25,27 2,070 “0,01% 4,011 3,843 1.110 0,112
Q7476 34147 =0.047 =4 007 1.0B7 1.297 0129
30.00 3,810 “0, 111 =299 4,377 1,363 0,150

Figure B.5.

22° Roll, No Fine, Blunt Nose

63
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Computer Tabulated Force and Moment Data for Missile II



'ﬁ MIGSILE IIvy ROLL AT NO FINS, RLUNT NOSF - IXI/AT/NF/RL

» RUM NUMRER 18 3
e DATA TAKEN 10347812  04-MAR-BO

COEFFICIENTS ARQUT THE RODY AXIS
ALFHA CN ca [th 1 o YMGO ROLCO

. -0. 28R 0.284 0,349 0,169 0,320 ~0.000 =0,008
AN
%% 2,30 0,350 0,140 0,094 “0,092 0,340 =0.010
\
hou 4,33 0,430 0,100 “Q 007 0,129 =0.008 =0, 040

o 5094 0,544 0,438 -0,120 0,268 -0,63% 0,017
£
i By28 0,707 0,337 -0.FAé 0.AP3 -0.86L  -0.0R%
Vo,
R 10,24 0,920 0,442 ~0,508 0,673 -1.038  ~0,030

12,29 1.142 03R4 0?2924 0894 w1 R

.,
12.2 . g 1R 0,034 o
4 G

E: 14,15 1,429 0,115 «31, 132 1,020 1,206 “0.044

159.74 1,474 0.300 =140} 14120 w300 0,049

17.70 2,000 0,079 1,737 1,228 1,444 0,004

N 19,722 2,394 0,025 2132 1,332 -1.027  -0.00%

" n

;ﬂ 22,28 2,940 “O 01T =2.782 1,472 1,410 ~0,0%4

g

- 24,27 X444 ~0.041 LA g 1,492 w4700 «0,00%

e 24,78 3,908 -0,008  -3,919 1,98% 1,919 ~0,042

e

_k{ 28,79 4,280 =0.174 A ALR Q.09 =140 “0.040

W .'
; 30.00 4,075 ~0,201 “4.?33 3,540 ”31401 '00059

5

‘-;;

A

k FIGURE B.6. Computer Tabulated Force and Moment Data for Missile II

]5: 45° Roll, No Fins, Blunt Nose

o




- MISSTLF TTIT, ROLL Oy NO FINS: KLUNT NOSE  T171/0/NF/FEL :
(i
"5 RIN NUMBER 16 4 ;
. DATA TAKFN 11320147 04=MAR-BO :
, CORFFICIGNTA AROUT THE RORY AXIS
X ALFHA  CN A ey oM YMEN ROL GO :
X (DEB) §
. “0,10 0,001 0,142 0,004 0,107  0.013  =0.007 :
< 2042 041N1 04144 =0,000 0,190 0,019  -0,011 |
N A3 0.26% 0,147 0,017 0,468 0,074  -0.014 E
? 6085 0,377 0 AU ~0,021 0,75, 0,030  -0,018 :
Ei Bel?  0.MRR 0,140 ~0,0733  1.032 0,031  ~0.0R0 E
2 10027 0,483 0,342 «0,030 1,306 0,041  ~0,028§ &
L ‘t’ 12006 04849 0L1RNG 0,033 1,077 0,043 =0,0R9 s
o 13,94 14027 0,123 0,041 L85 0,050  -0,032 ;
g 16,0% 1,209 0,104 0,045 2,102 0,042  -0.,0%4 :
N 17,87 1,357 0,084 -=0,044 2,302 0,060 ~0,037
N 19,71 1a634 0,040 ~0.0%4 2,430 0,080  -0,041 é
2 27,28 1,779 0,030 0,051 3,050 0,077  -0,047 :
& 24,74 2,008 0,004 ~0,061  T.IRB 0,105 =0,049 :
& 24,97 2214 -0,008  -0,00) 3,696 0,073 0,005 ;
.ﬁ 28,19 2,431 =0,00% 0,032  3.570 0,074  -0,0057 ;
Lo 30,00 2,640 ~0,091  -0,008 4,249 0,122 -0,0%58 :
. Figure B.7. Computer Tabulated Force and Moment Data for Missile III
0° Roll, No Fins, Blunt Nose .
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&

?: MISSILE T1T, ROLL 22,5y NO FINB» RLUNT N - T31/22,5/NF/RL

-

o RUN NUMBER 18 S
B DATA TAKEN 11141316 04-MAR-RO

o COEFIXGXENTS ARDUT THE RODY AXIS -]
¥ ALFHA  CN ca 6y oM YMCD  ROLEO

8 (DEG)

; <0.01 0,138 0,127 =0,042  ~0,019  0.031 0,002

;2 2,4 0,209 0,140  -0,124 0,270  -0,08%  -0,007 |
§§ 4,38 0,360 0,139  -0.147  0.022  =0,17%  -0,010 |
;F 64032 0,447 0,35 0,228 0,762  ~0.263  ~0.019

s 8,26  0.85B 0,139 0,270 1,004  =0,382 0,020 |
{ﬁ! 9,90 0,840 0,134 -0.337 1,211 -0,418  ~0,027 i
; 12,30 0,878 0,131  =0.,474 1,499  -0,489  =0,032 €

{% 13,70 0,995 0,408 ~0,872 1,474 ~0,487  ~0,034

ﬁé 16,30 14211 0,091 =0,793 1,856  ~0,44% 0,043

:; 17074 1,320 0,070 =0,931 2,424 0,308 -0.044 |
i 19,90 1,500 0,040 1,106 2,424 -0,24¢  -0,0%4 :
; 22,95 1,717 0,037 -1.527  2.804 0,021 0,064

24,238 1,866 0,010 -1.963  3.196 0,335 0,074 |

: 26426 2,039 «0,00T  ~2,4080  3.523 0,824 -0,086 |
2 28,78 2,240 ~0,04% 2,987  3.7%6 1,297 0,104 [
‘e 30,00 2,470 ~0,07%  ~3,495  3.987  1.477  -0.117

i Figure B.8., Computer Tabulated Force and Moment Data for Missile III

: 22° Roll, No Fins, Blunt Ncae

:




vy MISSILF IXTy ROLL A%y NOF INSy BLUNT NOS - IXYIZ45/NF/R! ’
d

RIN NUMBER I8 é
DATA TAKEN 118108154 04~MAR-R0

Rt 1
3

COEFFICXENTS AROUT THE RODY AXIS

AR
-
L e

; ALFHA N Ca Cy M YMCO ROLCO }
Lﬁ (DEG) &
b 0,17 0.142 0,132 0,022 0020 0. 00¢ -0.002 :
ii 2,27 0229 0,338 =0.174 0,190 =000 04007 E
_?: 4,3% 0.28% 0,132 “0.203 0,374 -0.347 -0.010 é
Eﬁ 6,24 0367 0,342 0,341 0,559 Q.29 ~0.014 -
ﬁ? 8,28 0.4720 O.idB  «0,401 0728 «0.,7242 ~0,018 E
}% 10,27 0,590 0,130 0,748 0,886 “0.874 -0.022 }
° ‘t’ 12.08 0,230 0,127 07237 1,02 1,005  =0,028 .
{‘ 13.723 0,848 0,120  ~0.,903 1,143 =14104 ~0.034 l
gs 15.72 1,034 0,096 -1.410 1407 -1.,113 =-0.,037 é
. 17.72 1,248 0,075  ~1,342 1,237 “Lel84 -0.037 :
gs 19.72 1,494 0.04R “1.663 1,281 =1.118 =0.041

§§ 22,25 1.889 0,011 =2,105 1,298 ~1.,072 -~0.040

f 24,18 2,255 -0,013 =099 1.381 -1.076 -0,043

% 26,23 2,800 =04 048 ~3.110 1.604 “hed?4 «0.088 .
gg 28.29 2.047 =0,110 «%.0592 1.926 1 eR61 “0,121 :
;J 30.00 301 =01 144 ~3,745 2,005 2 RN L) 0,130 ;
-
e Figure B.9. Computer Tabulated Force and Moment Data for Miseile III _
v 45°* Roll, No Fins, Blunt Nose .
i ;:
.




MISKILF IV, ROLL Oy NO FYNSy EBLUNT NOSE - XIU/0/NF/RI

3 RUN NUMRER I8 12 4
?E. DATA TAKEN 14:14:59 06-MAR-80 :

E& COEFFIGIENTS AROUT THE BODY AXIS o

= ALPHA CN A cyY M YMED ROLCO

%} (DEG) )

' -0,06 04017 0,089 0,007 0,000 0,084 -0,008

Aﬁ 2421 0,078 0,094  -0,011 0,122 0,004 0,009 F
‘g‘ 4,36 0.192 0,092 0,016 0,744 0,007 -0,012 E
= 6,38 0,264 0,087 0,028 0,076 0,007 0,015 '

i% 8420 0,302 0,082 0,032 0,007 0,012 0,019 &

f% 10,27 04464 0,094 0,029 1,022 0,011  -0,021 3
) 12,26 0,503 Co0%0 0,047 1,245 0,018  -0.023 ng .
ﬁ 13478 0,668 0,085 0,049 1,301 0,029 0,027 h '
'é 15,79 04795 0,075 0,040 1,023 0.04%  .0,029 ;

: 17,72 0,916 0,060 0,072 1,713 0,048 0,031 \
4? 19,78 1,040 0,047 0,062 1,830 0.02%  -0,036 ;

,E 22,20 1,324 0,025  -0,0087 1,975 0,017  -0,038 .

‘ 24,23 1,618 0,007 0,003 AT 0,052 -0,042 "
E§ 26,27 1,724 =0,020 0,047 2,20 0,067 0,044 ;
ﬁ 28,21 2,195 ~0,007 0,006 2,492 0,064 0,048 E

;' 30,00 3,078 -0,5086 0,054 3,373 0,094 0,079 2
m; Figure B.10. Computer Tabulated Force and Moment Data for Missile IV ;
b 0® Roll No Fins, Blunt Nose )

:
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MISSILE XXIX» ROLL O» NO FINS: FOINTER NO - TIX/Q/NF/FT

P Y S MO
- A KR E LS o A e R T

RUN NUMBER I8 14
DATA TAKEN 146102837 046~MAR-RO

5 CORFFICLENTS ABOUT THE BORY AXIE i
i ALPHA  ON eA ey N YMEO ROLCO
i (DEG)

~0.12 0.029 0,132 0,000 0,097 Q.08 -0.006
. 2,20 0,158 0,123 »0.014 0,214 0,018 “0.010

s Te—rwham s

A 4,40 0,273 0,119 -0.023 0804 0,019  -0.013
6,27 0,388 0,03 0,032 0,788 0,020  -0.018
E\S 8,27 0,540 0,146  ~0.093  1.090 0,021  =0,020 5
* ” 10,27 0,885 0,412 0,020 1,402 0.619  -0,024
J 12,27 0,856 0,101 0,034  1.499 0,017 =0,027
j 14,27 1,088 0,009  -0,009 2,000 0,031  ~0,033

>

16039 10?42 00095 "00049. Rczou 0.020 "00034

N 17,74 1,378 0,066 =0,030 2,491 0,018 -0,037
‘3 19,84 1,502 0,043  -0,030 2,859  0.030 =0,042

22,24 1,881 0,017 0,014 3,263 ~0,001 0,047

<<

24. 2 A0 =~0.00% 0.040 J.404 =0,029 -0.0%0 !

-

;f 24,22 2,332 “0,037 “0.,033 3,760 0,050 «0,054 ﬁ
Al |1
i 28,29 2,083 -0,077 0,087 AR2D 0.131 -“0.00i8 ﬂ
- 30,00 2,708 =0,104 =0.104 4,340 0,220 0,059 !
i Figure B.1l. Computer iabulated Force and Moment Data for Missile III ~
AR 0° Roll, No Fins, Pointed Nose !
Tl |
' . |
l\ .‘ .
\""I,p‘ W N .'-\ -‘” ..".‘.‘., AU A e s e

N B O G N R G T I S RIS




l::;‘l'i v - = - - - o . e W
'
N HISSILF XXXy ROIL 2P,%¢ NO FINS, FOINTED - TTI/D0,S/NF/PT
1"\
R RUM MUMRER I8 17 \
: DATA TAKEN 16:14141 04~MAR-RO ?
4
ol COEFFXCIENTS ANOUT THE RODNY AXIS
N ALPHA  ©ON cA oY CM VNGO ROI 0O f
'ﬂ (REG) ‘
; 0,27 0,174 0,117  ~0.003 0,009 0,042 0,006
. 2,22 0,220 04129  -0,110 0,242  =0,001 0,009 :
o 4,36 0,321 0,122 ~0.164  0.037  -0.194  -0,013
2 6433 0,419 0.109  «0,207 0,788 -0,290 0,017
i 8.30 0.%62 0,103 0272 1,060 ~0,394  -0,001 i
%
¥ 10,28 0,703 0,108 0,343 1,325 =0,400  =0,028
Y
5 12,29 0,878 0,102 0,470 1,096 0,800 -0,034 G;E
f§ 13,81 1,007 0,078  -0,594 1,807 0,884 0,035 '
}5 16,09 1,222 0,078 0,790 2,049 0,007 ~0,034 ,
ro !
” 17,72 1,384 0,041  ~0,9%4 2,200 0,492  -0,031
e 20,24 1,402 0,041  1.700 2,730 ~0,344  ~0,042 )
& 22,24 1,810 0,029 1,477 3.108 0,078  ~0,085
s 24,18 7,094 0,017  ~1.949 3,301 0,075  ~-0,101
& 24,22 2,340 0,016 ~2,440 3,720 0,300 =0,122 !
X ,
bt 28,79 P48 =0,0%4 2,747 4,004 0,509  -0,132
5’!.- .
¥ 30,00 3,047 0,104 3,400 4,248 1,002 =0,17% \
. \
‘\\ Figure B.12. Computer Tabulated Force and Moment Data for Missile III
% 22° Roll, No Fins, Pointed Nose ‘
N \
) \
o W
& :
B
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MISSTIF TTI, ROLL ADr NO FINGs POINTED N - ITI/AG/NF/PT

o " -
sy it
e

s RUN MUMBER I8 20 :
3 DATA TAKEN 16126141  0&~MAR-BO :
8
ol CORFFIGIGNTS AROUT THE RODY AXIS ;
b ALFHA  CN ca oy oM YMED ROLEO :
¥ (DEG) 1
' ~0,74 0,084 0,142 0,087 0,002 0,025 . 0,00% -
b 2034 0,173 0,341 -0,195 0,213 ~0,106 0,009 :
% 30R0 0,239 0,147 -0,247  0.389  ~0.330 0,017 |
3 6,33 0,320 0,133 -0,363 0,418  ~0,586 0,017 |
e BP9 0,432 0,133 ~0.ABA  0.BI1A 0,774 -0,00D ¢
¥ 10,27 0,540 0,130 -0,406 1,004  -0,957  -0,029 f
s ‘E’ 12,20 0,737 0,126 - 0.797 1B ~3.417 0,038 1
) ' 14026 0,741 0,110 41,000 1,292 ~1,239 0,045 E
;ﬁ 16,78 1,173 0.0R9  =1,249 1,406 1,317  =0,0%0 g

_. 2

ry -

1775 1,302 0,040 “he A6 10474 “1,360 0,083

“3 20,79 1,709 0.044 -1.909 1.601% =1,A00 -0, OB4 f
-.‘ L
K 22,23 D126 0,023 ~2,213 1,725 1,630 0,041 )
‘ F4.17 2.518 0,000 =076 1.870 ~1.910 0 ON0 :
‘i 26.21 "N, 948 “«Q, 027 3,013 .094 «2,12Y 0,052 N
. 28,07 3,377 -0.,077  -3.480 AP R XAR 0,043 .
J 30,00 I.6840 0 -0,132 -3.,9312 2,720 92,400 0,046 .
v .
- :
; :
N Figure B.13. Computer Tabulated Force and Moment Data for Missile III "
D 45° Roll, No Fina, Pointed Nose ,
“ :
N

"




2 MIGBILE I, ROLL Oy FIN 1, BLUNT NOSE - 1/0/F1/PL

L T
& RUN NUMDER 18 27 N
¥ DATA TAKEN 15134142 07-MAR-BO :
N K
9 COEFFICXENTS ABOUT THE RODY AXIS f
E ALFHA  ©ON ca oY CM YMED ROL GO 5
‘é (DEG) a
: =0434  =0,054 0,241 0,025 0,041 =0.,014 0,040 -
ﬁ} 2021 0,488 0,243 -0,109 0,070 0,105 0,011 ﬁ
Ei 4,34 0,432 0,237  -0.235  -0,212  0.233  -0.01R ;
- 6435 0,706 0,232 0,358 ~0,373 0,338  -0.023 .
E 8018 14145 0,220  -0,367 =0.477 0,334 =0,023 E
& 10,30 1,800 0,200 -0,377  ~1,128 0,333 -0,024 E
. 12,23 2,465 0,182 «0(3NF  =1,437 0,338 -0,024 i
4 14,28 30018 0,143 0,389  -2,113 0,321 -0,018 }
§ 16,19 3,485 0,109 0,422  =2,829 0,378 0,019 ;
" 18,01 4,303 0,089 -0,4T4  -2,954 0,313 -0,002 ?
§ 19,91 4,930 0,021  -0,443  -3,414 0,300 0,011 ;
E 272,26 N.790  =0,034 0,487 4,002 0,294 0,030 f
v 24,21 4,470 =0,072  -0.524  =4.445 0,294 0,04 y
éf 26,26 7,195 =0,121  -0.551 -A.880 0,244 0,100 :
?' 28,23 70763 -0.1T1  -0,449  =5.025 0,331 0,142 ﬁ
v 30,00  H.196  -0,175  =0,598 4,880 0,247 0,143 ’
Eg Figure B.14, Computer Tabulated Force and Moment Data for Missile I 5y

0° Roll, Fin No. 1, Blunt Nose

.
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: MISSILE I, ROIL 22.%: FIN £ RLUNT NOSE = 1/22.0/F1/RL
4 - ,
N KM NUMRER I8 30 ;
% DATA TAKEN 15148150  07-MAR-HO :
i {
" COEFFICIENTS AROUT THR RODY AXIS :
ﬁ ALPHA  CN ra ey cM YMED ROI GO P
i (DEG) |
N 0,44  =0,3T0 0,047  «0,036 0,544 =0,051 0,004 ‘
8 2,40 0,070 0,237 0,495 0,120 0,002 0,009 3
; 4,2% 0,300 0,730 ~0.,A01 0,036  0.RFA  -0.014 .
. 6,35 0,474 0,221 0,406  -0,234 0,397 0,011
X Be26  1P0R  0.PLR 0,781 ~0,64% 0,497 0,004 {
‘ﬁﬁ 10026 1,620 0,196 -1,247  -0,914 0,868  0.014 '
'ﬁ ‘ﬁ' 12,28 2,270 04177 «3.644  =1,380 A 112 0,049 ]
W 13,73 2,706 0,407 «4,937 -1, 440 1,300 0,081 :
ﬁ 16,34 3,829 0,018 =2,499  ~2,007 1,670 0,165 ;
™ 17,77 3.98% 0,100 -2.81%  -2,%05  1.808 0,234
R 19,77 4,627 0,006 ~3.369  -2.874 2,003 0,740 :
% 22.25 5,509 0,017  -4,170  -3,302 2,318  0.724 ‘
o 24,01 AJ164 =0,0R6  ~ABIL -3.630  R.097  0.64B
2 24026 6,888  =0,078 5,648 3,799 2,874 0,774
1 27,75 7,381 =0.104  <6.233  -3.873  R.970  0.,79] ,
Y. 30,00 7,906 0,447  ~7.14)  -3,349 2,928 0,581 :
: }'
' Figure B,15, Computer Tabulated Force and Moment Data for Missile I ’
R 22° Roll, Fin No. 1, Blunt Nose :
S .
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MISSILE I, ROLL A%y FIN 1y RLUNT NOSE ~ TZAT/FY/RL

. RUM MUMRER 18 31
2 DATA TAKFN 14:00803  07-MAR-AO

o
: COFFFICIGNTS AROUT THE NORY AXIS
¥ ALPHA  ©N  CcA oY oM YHEO  ROLGO
3 (DEB)
f“ =0,08  =0,442 0,258 0,007 0,790  -0.,2A% 0,010
A 2,27 0,309 0,253 <028 0,514 0,004 0,015
:i 4,35 -0,00% 0,230 0,025 0,262 0,244 0,023
L 6,29 0,344 0,231 0,887  -0,004 0,521 -0,030
% ByDR 04709 0,203 ~1,200 0,711 0,780  ~0,039 :
z} 10,407 1,250 0,499 ~1,79%  -0,463 1,147 0,039 ;
| 12074 1.RRR 0,174 «R.34A - 4,083 1,544 0,082 -
) 13,72 2,236 0,ABT -2,780 -1,273 1,802 -0,040 :
? 16,77 2,950  0.,1%4  -3.000 . 1,743 2,222 - 0,004 ?
¥ 17,70 3,360 0,095 -3,929  -1,587 2,444 -0,10% :
$ 20,27 A28 0,082 4RI -2.A13 2,930 -0.114
'% 22,26 4,994 0,012 5,547 2,710 3,207 0,127
A 24021 M.773 0 =0.0R0 4,302 -2.FAT 3,427 -0.132

K- 26,25 8,580 «0,082 7,423 3,004 3,517 +0,130
f 28079 7,304 =0,142  =7,B04  -T.144 3,600 -0.106
N 30,00 8,038 ~0,209  ~0,0587 3,210 3.407 0,122
!
i
-§ Figure B.16. Computer Tabulated Force and Moment Data for Missile I

45° Roll, Fin No, 1, Blunt Nose

b4
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MISSILE II, ROLL Or FIN 15 BLUNT NORE - T1/0/F1/RL !
ut;;
RUN NUMBER I8 21 !
DATA TAKEN 13813129 07-MAR-RO :
CORFFIGIENTS AROUT THE ROMY AXIS !
ALFHA  CN CA 6y CM YHEO ROL.CO |
(DEG! n
=0,03  -0,08% 0,229  0.004 0,081 0,004 =0,027
% 2,28 0,174 0,230 ~0,135  -0,092 0,132 -0,027 !
d.l !
i 4,31 0,403 0,212 ~0.2%1  ~0,2B4 0,244  ~0,03P !
- £,20 0,478 0,203 ~0,358  -0.525 0,339 -0,039
b ByO9 1,121 0,997 =0.3059  -0.942 0.3  -0,038 |
4 10001 1,469 0,173 -0,3B8  -1,484 0,322 -0,031
0

154

92 0100 =041 2,087 0.287 0014

-
[
3
3
=3

13,72 2,72

-

Q.13 0,407 -2, 441 0,290 “0.005

16,21 3394 0.0R9 “0.A04 - =3,108 0.294 0,024 :
18,03 3,931 0,036 =0, 189 ~3.0864 0.281 0.041 I
20,29 4,439 0,014 =0 004 =-4,182 0216 0,005
2224 H.249 0,017 0GRS “4,710 0239 0.078 :
24,24 S.R9D ~0.,002 ~0., 083 ~5.10% 0224 0.114
24427 64128 -0,078 0,687 14 40) 0,214 01647
28.01 6021 ~0.110 -0, 6%1 ~5.417 0,109 0el?4
30400 72.:270 -0,1.38 =0.,482 T 247 0,103 0.224

Figure l7., Computer Tabulated Force and Moment Data for Missile II 5
0° Roll, Fin No. 1, Blunt Nose |
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8 HISSILE ITy ROLL 22.5¢ FIN 1y BLUNT NOSE - 11/20.5/F1/HL :
{ T
i RUN MUMBER T8 22 8
; DATA TAKEN 13137160  07-MAR-RO g
3
CORFRIGTIENTS ARLUT THE RORY AXIS 3
. ALFHA  CN cA cY oK YNED kO €0 E;
b (DEG) 3
3h “0,X1  =0,12% 0,258 0,071 0,086  ~0,04L  =0,017 e
d 2,37 0,307 0,240 -0,316  ~0.258 0,116 0,002 i
N 4,26 0,474 0,238 =0.785  ~0.570 0,270  =0,029 4
. 6017 L,08% 0,223 =0,470  «0,943 0,459  -0.033 :
- 8,21 1,459 0,210  =0,407  ~3.320 0,620 «0,0%0 "
fﬁ 10,21 1,982 0,490  ~0,909 1,830  0.964  +0.016 gg .
i 12,30 2551 0,168 =1.307  -2.304 1,287 0,018 o .
h 14,09 3,081 0,145 ~1,670  =2.B41 1,547 0,047 T
é 15,88 3,520 0,118  =2,004 3,220 1,784 0.131 ?
! 17.94 4,004 0,083  ~2,405  -3.480 2,014  0.730 >
- 19074 4,614 0,054 =2,796 -4, 410 2,270 0,345 N
; 22,27 5,337 0,010 -3.,402  -4,743  2.0577 0,718 §§
k: 24,23 5,973 =0.,018  =3.,962 -A.889 2,664  0,43% .
}f 26,98 4,466 ~0.084  -4,578  -4,941  7.446  0.4R4 :
X 28,08 A.B00  =0,129  =N.0BP  -A.P42  2.461 0,774 f
30,00 7,144 =0,144 5,608 ~4,442 2,317 0.766 %
. [
'é Figure B.18. Computer Tabulated Force and Moment Data for Missile I1I
‘ 22° Roll, Fin No. 1, Blunt Noge
. 76 .




¢ MISRTLE YT, ROLL

Figure B.19.

{
g
g
ﬂ
i ALFHA
¥ (DER)
K 0,29
b
ﬂ 2.34
X 4,46
; 6,37

)

;\i
ﬂ 8.28
!

] S 10039
A IHEI 12,19
- 14,22
$ 15,81
& 17.78
b 20,24

22,26

. 24,23
.- 26,24
3 27,88
f
. . 30.00
3

CN

“0,0164
0,237
0,5R3
0.844
1.1%4
1.7598
2,043
2,000
2.890
3.359
4,061
4,404
N.402
$.104
6,560
7.303

RUM MUMBER IS

4%y FIN 1,

RLUNT NOSE

23

Daéva TAKEN 1310672108 O07-MAR-80

COEFFICIENTS AROUT TME RODY AKIS

CA

0271
0,206
024
0,231
0219
0,200
0,184
0,321
04130
0,046
0,041
«0, 133
0,198
=044
~0,PAB

0,449

cY

0.040

-0,

J

=0, 704
-0,031
“0.91%
“«3, 123
14345
3,098
~1+782
“2.032
20420
«2.808
3174
348687
BeT47

4,419

CM

0,002
-0.,211
«0., 407
~0.807
-1.,107
3,009
19246
“2:,310

YMCO

0.016
0234
07501
0,810
0.8
1,117
1268
144124
1.A82
1,764
1.662
1,709
Le7%46
1,700
10617
1,387

45° Roll, Fin No. 1, Blunt Nose

117

- TX/AT/FA/RL

ROLCO

=0.,021
-0.024
-0.034
0,040
-0.044
~0.048
=0.05%
04060
=0.,073
“0.072
-0.098
0 112
~0.109
~0.128
=0.135

“0.142

Computer Tabulated Force and Moment Data for Missile II
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% MISSILE TII,» ROLL Oy FXN 1, BIUNT OSF - I11/0/F1/EL !
: -
h RUN NUMBER I8 24 i
} DATA TAKFN 14131833  07-MAR-R0 "
d | COEFFICIENTS AROUT THE RORY AXIS .
3 ALPHA , ON tA ey o YHED ROL0O EF
8 (DEG) 3
3 0,50 0,028 0,242  =0,007 ~0.009 0,007 ~0.014 3
3? 2o28 04381 0,236 0,013 «0,291 0,001 0,017 ?
i 4,39 0,705 0,214 =0,00% 0,604  0.018  =0,004 Ei
3 S.08 1,035 0,206 0,000 0,899 0,027 0,074 :
3 8.27 1,561 0,185  -0,009 ~1.454 0,033 =-0,007 §
§ 10,26 2,048 0,471 =0,0R4  -2,022 0,047 =0,030 ﬁ
h 12,31 Re6AA 0,183 =0,037  ~R.6%6 0,044 ~0,01% i&& j
| 13,69 3,001 0,133 -0,000  -3,107 0,052  =0,011 ¥
9 16023 3,643 0,094 =0,075  -~1.BRL 0,098  ~0,0R7 5
T 18,09 4,112 0,008 =0,076  ~4.3%8 0,084 =0,044 i
: 20,14 4,711 0,019  =0,073  =A.5%2  0.072  -0,041 %
: 22,25 5,300 -0,023  -0,103  ~5.,449  0.09T  =0,040 Ey

24,23 H,902  ~0,040  =0,090  ~6.27% 0,087 =0,037 ?
- 26,29 4,467  -0,094  ~0,082  -6.859  0.102  -=0,049 fi

28,29 4,935 =0,120  =0,097  ~7.169 0,089  =0,047 X
’ 30,00 7,180 =0,11)  =0,107  -6,9%L 0,071  =0.019

Figure B.20, Computer Tabulated Force and Moment Data for Missile III
0° Roll, Fin No. 1, Blunt Nose
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a MISRILE IXX» ROLI 22.5r FIN 1s RLUNT NOG - T11/22.5/F1/BL
d J
g RUM NUMBER 18 2% 3
3 DATA TAKEN 14844134 07-MAR-80 :
4 }
5‘ COEFFICTENTA ABOUT THE BODY AXIS f
3 ALPHA DN cA ey GM YNGD  ROLCO 3
A (DEG) . k
; “0416 0,047 0,251  =0.011 0,133  «0.004  =0,007 )
o 2,06 0,386 0,208 <0.408  -0.177 0,069 -0.011 E;
% 4,37 0,774 04234  ~0,X27 0,574 0,237 -0.021 E
: §044 1,156 0,217 -0,495 0,910 0,438  =0,027 :
3 8,29 1,534 0,202 -0,474 1317 0,471  =-0,031 %
3 10,10 1,939 0,187 =0,912 1,801 0,975  -0,0%6 x
| [ \] 11096 2.42% 0,186  =1.179  ~2.367  1.320  =0,040 .
] 13,73 2.840 0,140  =1,452  ~2,904 1,650  =0,020 B
: 15,70 3,331 0,106 =1,718  -3,450  1.937  =0,002 ;
18,13 3,930 0,071 -2,086 4,156  2.328 0,044 N
: 20,73 4.510 0,028  =2,447 -4.727  2.474 0,085 X
X 22,27 5,067 0,010  ~2,851  -%,227 3,023 0,149 %
: 24,27 B.501 =0,001  ~3,243 5,477  3.APL 0,192 ?
; 24,26 5,946 0,000 ~3.564  -5.542 3,187 0,149 ;
- 27,90  4.206  =0,032  -3.830  ~B.714 3276 0,112 f
o 30,00 6,725 ~0,049 4,472 ~5,706  3.647 0,071 X
X

Figure B.21. Computer Tabulated Force and Moment Data for Missile III
LIRS 22° Roll, Fin No. 1, Blunt Nose B




MISSTLE IIT» ROLL A% FIN 1, RLUNT NOSF - IIX/AG/FL/EL

{ D
E? ;
¥ RUN NUMBER 18 24 o
y DATA TAKEN 14157104 07-MAR-80 J
Al <o
@ COEFFIGIGNTS AROUT THE RODY AXIS %
4 ALPHA  CN rA cY oM YHEO ROLGO :
’ (DRB) 8
‘ 0,01 0,049 0,250  =0,047 0,102  -0,126  ~0.004 i
i} | 2077 0,353 0,244 -0,334  -0,144 0,127  -0,013 g
3 A4l 0,606 0,238 -0.408 -0.I00 0,300  -0.021 i
§ VP 0.B9L 0,222 -0,890 0,893 0,474 0,024 ﬁ
ﬁ_ B/23 1,22 0.2 -1,233  «A.065 1,086 0,078 i
‘ 9,79 1,506 0,205 ~1,8532  «1,432 1,446  =0.031 o ‘T
2 12000 1,994 0,187  =2,017  «R.07% 2,089 -0,024 L 3
) 170 24304 0,140 2,401 2,500 2,599 0,029 E?
; 14,29 2,906 0,117 ~3,020 -3 RVL T 307 -0,013 | :
p 18,10 3,343 0,097 -3,466  -3,748 3,796 0,009 b
; 20,79 3,877 0,074 =4,024 A 84T A.346 0,003 §
: 22,23 4,418 0,054  -4,584 -4,906 4,803 0,009 ‘
§ 24,21 4,989 0,038 =5.,152 5,409 5,298 0,023 R
.f 26,26 DL,IP0 -0,004 «5,944 5,729 5,834 0.038 :
f 28,29 4220 -0,083  =4,470  ~5.BAD 4218 -0,006

E 30,00 6,893 0,007 ~7,293  -$.096  $.430  -0.041

3

L Figure B.22, Computer Tabulated Force and Moment Data for Missile III

i 45° Roll, Fin No. 1, Blunt Nose
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\"
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MISKRILE TVr ROLL Oy FIN 2r RLUNT OSE - IVW/Q/F1/R1L

R .‘-

fﬂ RUN NUMRER 18 32 !
N DATA TAKEN 09133102 10-MAR-B0 L

& ]
- COEFFIGXENTS ADOUT THE RODY AXIS i

B ALPHA  CN ca oY o YNGD  ROLGO ;
23 (DEB) 3

f;n =0,04  =0,080  0.20F 0,005 0,088 0,006 0,011

Eﬁ 2,22 0,278 0,202 0,004 0,297 0,002 0,014

%é 4,30 0,571  0.A82 0,008  -0.421 0,007 ~0,017

:7 6044 0,874 0,173 ~0,008  ~1,070 0,008  -0.020 !
ﬁi 8435 1,233 0.180  ~0.006 1,478 0,012  -0.021 ;

;g 10,27 1,497 0,150  -0,014  -2.030 0,025 0,024 :

" ‘E’ 12,026 2,131 0.AR9 0,024 ~2.444 0,052 0,027 |

:g. 13,95 2,030 0,414 0,048 3,227 0,088  -0.027 |

.§ 16,33 3,059  0.007 0,047 4,028 0,103 0,019 ‘
| 17,95 3,380 0,063  ~0,034 4,465 0,005 0,032

o 19,76  3.82%  0.033  ~0.043  -0.083  0.074  -0.028

'% 22,28 4,487 0,006 0,066  ~5.976 0,080 0,003

_ 24,25 5,001  -0.008 0,081 -4.44B8 0,059 0,048

;ﬂ 26,06  T.487 0,030  -0,088 ~7,149  0,04%  0.0852 {
ﬁ 27,76 S.BA% 0,000 0,140 =7,422  0.0643 0,087 :
4 30,00 4,252 -0,084  -0.130  ~7,438  -0,03% 0,101 :
1 Figure B.23. Computer Tabulated Force and Moment Data for Missile IV

- 0°® Roll, Fin No. 1, Blunt Nose
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LW MISSILE TV, ROLL 22.%» FIN Ll RLUNT NOSF - IV/22.%/FL1/RL ’
5 i
& RUN NUNBER 18 33 r
% DATA TAKEN 09844128 10~MAR-80 3
b ‘
N CORFFICIENTS AROUT THE RONY AXIS
? ALPFHA CN A Y oM YMGO ROLCO ;
) (DEG) 3
@' -0.22 0,037 0 ABO  ~0.,011 0,430 0,066 =0,004 :
F' | 2,28 0,347 0,186 0,132 -0,210 0,080  ~0.,010 ]
Ei 4.3 0., 45¢ 0,149  ~0.281 0,450  0.21%  ~0,016 ?
% 6430 0,908 0,152  -0.422  =0,854 0,400  -0.019
\f 8,29 1,243 0140 0,040 ~1,318 0,646  =0,023 [
] 10,29 1,687 0,127 «0,773 1,848 0,965  -0,024 E
g_““ 12,30 2,144 0188 =1,0R6 -2,444 1,203 «0,023 - !
j"fmr 13,08 24441 0,071  «L.481 2,950 1,763 ~0,0051 6§3 !
' 15,80 2,826 0,044  ~1,380 3,700 1,093  -0,071 &
3 18,35  %.347 0,028 ~1,667 ~4,310 2,352 0,087 :
{ 20,24 3,047 0,002  =1.524  ~4,8726  R.717 0,088 ;
'g 22,23 4,328 -0,017 2,187  -5,820 3,006 0,077 §
/ 24,21 A.700 =0,034  ~R,AR7 -6.174 3,429 =0,10%5 ;
3 24,28 5,074 =0,003  =2,402 6,070 3,208 0,453 g
1§ 28,08 5,473 =0,03%  =R.400  «4.402 3,547 -0,%49 ﬁ
f 30,00 938 =0,07% -2.794 6,000 2,704 0,624 ' S
Figure No. B.24, Computer Tabulated Force and Moment Data for Missile 1V
) 22° Roll, Fin No. 1, Blunt Nose
‘ . .
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ALPHA
(DEG)

-0,23
2,18
4,13
6,26
8,22
10, 2%
12,04
13,94
15,75
18,35

» [ 3]
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L
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23
L 3

27.98
30400

Figure No. B.25.

CN

0,057
0,300
0,503
0,727
1,023
1,444
1,484
2,037
QR0
2,808
Je342
J. 002
2,898
4,209
4,490

4,767

ROLL 4%, FIN 2

RUM NUMRECR IR
DATA TAKEN 091!N3344

¥

RLUNT NOSGFE

34

10-MAR-BO

COEFFICGXENT® AROUT THE RODY AXKIB8

CA Yy
0192 0,037
0,183 0,200
0v174  -0,480
0,184  =0.,744
0,151 1,007
0,137  -1.358
0124 1,486
6,104  -2,004
0,075  -R.366
0,042 ~2,838
0,018 3,151
“0,00%  =J.46%1

-0,018 4,033

-0,030 “4eq17

=0,034 ~A4P

“0),04%5 5,003

83

...........
.....

oM

0,008
0. 108
“ 0308
“0,4692
1,032
«1 4500
14564
2007
“%.0727
“3.73%1
A2

“‘4»771

E<
b

Q

-

Y

b |

YN 64\"

“Te731
“f.734

Blunt Nose

YMCD

0,131
0,120
0,330
0,674
1.020
1,490
1.944
2,518

2,02

™

rs

a
-
2

N
9,714
W.B813

H.719

« TUZANZFL/RL

ROLCO

~0.011
“0.013
“Q., 020
0.027
«0, 030
0,032
“0:047
04,081
~0s044
~0.030
-0, 004
~0.018
=0, Q07
0,002
“0s046
“0.094

Computer Tabulated Force and Moment Data for Missile IV
45° Roll, Fin No. 1,




' MISRTLE TIT, ROLL Oy FIN 1y POTNTER NOSE = T1T/0/F1/FT
{i = i
o ;
o RUM MUMBER 13 40 ;
¥ DATA TAKEN 11310841  10-MAR-RO :
il
2 COEFFIGTIENTS AROUT .THE RODY AXIS S
s ALPHA  CN cA ny oM YNGO ROLEO ]
;ﬂ (DEG) |
}. ~0.05  =0,054 0,226  =0.,016  0.084  0.027 -0,009 '
;g 2eAT 0,374 0,218 «0,047  -0,268  0,02T 0,017 §
i 4,31 0.77%  0,P07 0,031 ~0.400  0.040  -~0.004 E
Z: 6,09 1,127 0,195 ~0,024  ~0,947 0,035 0,024 '
,ﬁ 8432 1,437 0,076 =003 ~A.A79 0,037 -0,03 5
f? 10,29 2,404 0,158 0,030  ~2,000  0.051 0,037 i J
" 12,28 2,227 0,04% ~0,033  -R.638 0,043 -0,044 ﬁﬁa .
fﬁ 173,74 30014 0,128 0,041 -3,040 0,048 =-0,034 7
¥ 15,74 3,821 0,092 -0.047 ~3.573  0.0B3  ~0,0NR |
2 17,77 4,058 0,004 -0,0%7 =4,143 0,141  =0,072 :
,é: 19,73 4,648 0,021 0,007  =1.648 0,194  =0,097 i
-l 22,26 50394 =0,027  -0,080  -5,37¢ 0,244  =0,144 3
. 24,20 5,984  «0,070  -0,081 =85.94% 0,793  ~0,191
f 26,73 4,045 -0,106 0,040 4,400 0.235  -0,147

27,71 6,929 =0.124  -0,081  -6.643 0,226  ~0,147 : ?V
- 30,00 70268 =0.119 -0, 144 -A4,297 0171 0,088 |
“
"{': Figure B.26. Computer Tabulated Force and Moment Data for Missile III
" 0° Roll, Fin No. 1, Pointed Nose
b, 84 \

. - OIS '.~.-.<.~.,-.-.-. W e .
..,."4‘,. \ .*.!)...\_ n.-.’ s, '..'.".‘.‘.‘w R T LA I R .'-'b"r‘q‘&.'n."--'s"
o ---.JA Ty g ety e e e S Tt Yy LA AR v AL --‘~ -'-,.In.\su:-s RN



@ MISSTIIE TYXy ROLL D22. %y FIN %y FOINTRIN N = TITI/20 . 8/F1/FT

-

o RUN MUMRER 18 41 .
¥ DATA TAKEN 11485052  10-MAR=80 ;
8 :

vl
N COEFFIGIENTS ARNUT THE ROMY AXIS
o ALFHA  CN cA ey oM YNEO ROLEO E
N (DEG)

3 :
i‘ 0.4 0.101 0.210 -0.047 0138 -0,040 0,000 i
R 2,17 0,180 0,212  =0,204 0,170 0,092  =0,007
’?-_‘% (
N 4,34 0,835 0,193 =0,34%  =0.A97  0.P0A  =0,015 !
» |
b 6437 1,184 0,470 0,830 ~0.,080 0,438  =0.,024 ;
;J 7,84 1,492 0,162 0,492 1,180 0,433 -0.,008 :
1A
o 10,29 2,002 0,147 0,908  ~3,804 0,974  =0.040 (
A A
;-" . 12,00 D,480 0.1 1247 “ R 301 1,309 “Qe0A%

o .n 14,20 3.0R8 0N.,099 21,004 “2.871 1,497 =0 N34
i 16,29 3,54 0,066 =1.8BBN  ~3.300 2,007  .0.022

B 17,99 2,940 0,039  w2,470 3,792 2,207 0.0064 \
o 19,80 4,420 0,014  =RARA -4, 20% 2043 0,044
¥ 22,24 GLAS =0,019 2,700 4,707 7,940 0,142 :

K 24,18 RoAD7 0 =0,044 R ALD <l 042 X, 206 0.1%4 :

. 26,23 6,014 -0,04% 3,793 4,938 3,460 0.078 \
3 28,29 6,511 =0,071  ~A.076  -4,677 3007 =0, 0R7
2 30,00 6,881 0,075 4,545 -4,873 3,807 0,077
i: Figure B.27. Computer Tabulated Force and Moment Data for Misaile III
S 22° Roll, Fin No. 1, Pointed Nose
ORI !
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4 MISSTLF TIX, ROLL AN FIN 1y FOINTER NOS = TITZA%/F1/FT »
: .
( = ¥
g RUN MUMRER I8 42 -
) DATA TAKEN 11:27147 10-MAR-RO R
B o
' CORFFICIENTR AROUT THE RODY AXIS ﬁb
; ALPHA  CN tA ey M YMEo RO 0 | ﬁ
- (DEB) :
0,08 0,047 0,206 0,067 0,141 0,424 . 0.000 i
é 2,32 0,345 0,207 ~0,370 0,133 0,140 0,007 f,
£ 4054  0.ATR  0IRT  «0.47F  -0,412 0425 =0.012 3
? 6,43 0,931 0,481 0,980  «0,474 0,702 0,018 o
1 8,24 14227 0,144 -1,2%7 1,034 1.07%  -0,004 éﬂ
! 10,28 1,830 0,145 ~1,478 1,000 1071 0,030 g*
_3 12,29 2,079 0,128 ~2,100  -2,02% 2,440 =0.037 -~ %i
1 13,96 2,487 0,143 2,571 R, 443 2,908 0,033 - 5
\ 16,30 3,043 0,076 3,145 -3,003 3437 -0.029 o
1A.30 3506 0,077 1,607 3,388 3.000 0,037 X
| 19077 2,920 0,014 =4,047  ~3,709  B,B7T  -0.04% ¥
d 22,24 1,409 0,028  -~A,002  -4,302 A.%44  -0,061 fz
' 24,18 W.278 -0,003  -%,440 4,599  A.825 -0.0R8 b
3 26,23 5.889  -0,03% 8,109  -4,909 7,215 «0,081 ;L
: 27079 ABAR =0,040 <4,713  =5,07T 5,403 - 0,081 fﬁ
! 30.00 7,133 ~0.107 7,015 -%,20) 5,540 -0,080 L
Figure B.28. Computer Tabulated Force and Moment Data for Misesile III
: 45° Roll, Fin No. 1, Pointed Nose




" MIRSIIF TIIy ROLL Or FIN 25 RBLUNT NOSF = ITT/0/FQ2/RL

:‘:‘: .E";'.';;

-":7 "iz'

{n RUN NUMRER 18 43

2N DATA TAKFN AZ:3MI32  10-MAR-BO

AN

!
X

i COEFFICIENTS AROUT THE RONY AXIS

it ALPHA  CN rA ey oM YHEO ROL €0 ‘
] (DE®) f
‘§$ -~0.09 =0,114 0,272 0001 0,094 0,012  -0,01% 3
Yo 2,12 04,308 0,278 0,009  -0,4%8 0,022 0,019

D, '
. 4,28 0,774 0,207 0,002  -0.98% 0,017 -0,022

“7.: 1
o 4,32 1,201, 0,238 0,014  -1,536 0,033  -0,025 t
3i B.28 1.7 0,20% Q001D ~2.186 0.000 0,009 4
".‘, i
$¥ 10,25 2,748 0200 0,043 “«Qs P22 0,000 -0.041 .
kN \
“.“,‘ " 12,30 2,809 0,170 “0,049 I YA 0,090 0,042 ‘
R u 13,73 3190 0.0 0,062 4,13 0.071 0,038 '
O

%2 15.84 2719 0,109 0,067 “Ay290 0. 0RN =-0,032

i i8.01 4,252 0,007 0,004 <7440 0,070 «0,038 |
B 20,18 4,779 0,023  =0,077 ~-4,038 0e117 =0,044

:ﬁ 22,20 5,317 0,018  =0,089  -4,7%644 0,124  =0,04% '
i 24,20 B.RIR -0,041  -0,087 ~7,048 0,144  =0,002

1:1 26424 AVBAL  =0,100  -0,127 7,044 0,184 -0.0%7

}f 28,08 4,671 =0,125 -0, 018 =7,741 0,190 -0,093 5
30,00 7,095 -0.344 0,100 7,870 0,018  =0,134 '
o

- Figure B.29. Computer Tabulated Force and Moment Data for Missile IIl

W 0° Roll, Iin No. 2, Blunt Nose
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T S LI e e R S

b )
i MISRILE TITy ROLL 22,5, FIN 2y RLUNT NOS - IXX/22.5/F2/RL :
..
5

N RUM NUMRER 18 44 i
g DATA TAKEN 13:48313 10-MAR-80 H
' y
& COEFFIGIANTS AROUT TIHE BODY AXIS K.
hid ‘
N ALPHA ON CA ey M YNCO ROLCO .
% (DEG) .
=0010  =0,040 0,246 0,038 0.115  -0,045  =0,008 N
;;J N
X 2,30 0,409 0,285 0,484 0,419 0,162  ~0,013 {
& 3
g? 4,36 0,763 0,203  ~0,309 ~0,8%7 0,300  «0,018 ;
4,33 1,110 0,233 =0.409 “14376 04833 0,024 5,
‘h kY.
k. 8,24 1,404 0R1A4  =0,7220 =1,900 0,972  =0,030 i
; :
. 10,28 2,109 0.18% 0,997 2,400 1,308  ~0.042 2
11.8R 2,503 00367  =1.,212  «-3.201 1,606  «0,043 ié? -
v 14,27 3,080 0,136  «1.5%0  ~3,9%4 2118 -0,034 £
- 16,3 3,061 0100 1,828 -A,007 2,433 -0.037 /
. 18,17 4,027 0,071  «2,178  ~,088 2,905 0,089 ¥
3 20,08 4,407 0,030 2,406 -0.A33 3,140 -0.,100 o
3 22,25 4,889 0,010 2,650 5,909  3.392  -0.702 g
i 24,18 B.309 -0.030 2,940  ~4,306 3,401 =0,249 "
;} 24,27 B.7204  «0.,074 3,234 ~4,87) 3,450  -0.748 R
'§ 28,30 AJABO  -0,077 -390 «7.4BR 3.3p9 -0.292 X
30,00 6,710 «0,094 “3,947 «7,240 .01 «0.3%9 8
“J
b '
n* h.
’ Figure B.30. Computwr Tabulated Force and Moment Data for Miseile III

’ 22° Roll, Fin No. 2, Blunt Noss




.........................

,'23
4
h .
v MISSILE TTTy ROLL A%: FIN 2: RLUNT NOSE - TIT/AG/EN/R
S
{
2 RUM MUMRER T§ 45 !

B NATA TAKEN 1412812¢  10~MAR-RO ;
o ;
N

. COEFFEGTENTS AROUT THF RONY AXIS
e ALPHA N £A 6y M YMeN RAI GO
n (DEG)
i 0,35 0.00R 0,077 0,033  -0,070 0,011 =0,009 \
n 2,22 0,209 04274 =0,254  «0,347 0.714  ~0.013
~
i 4,19 04560 O R4 0537 0,713 0,604  ~0.,017 |
i 6,40  D.AP1L 0,240  ~0,848  ~1.,140 1,132 0,023
o 8,164 1,270 OWRRD 4, R04 4,400 1,608  ~0,008 s
b3, % i
g 10,27 1,480 0,212 1,81 w2, 104 2,200 0,039 !
N 12,07 2,079 0,195 =P, 020 2,817 2,033 0,003
" ‘!!b 14,00 20441 0,188  «~0,4340  ~1,282 2.290 0,048 ‘
i :
N 16,21 2,897 0,133  -2.,929 . 3,801 T.0A0 0,035
by 17,90 3,310 D104 «3,340 4,398 AVETE  =0,01% c

19,75 3,713 0,073 3,776  ~A,809 A.BA3 -0.012

o 27,03 4,171 0,039  «4,47% -5, 460 5370 0,000 ,
i !
B 24,21 4,991 0,008 0,074 4,238 Au100 0,034
" 24, 24 Ba6dl 0,034 8,250 4,000 §.719 5,088
o
Qs 28,12 60219 =0.,065  6,3FL -7, 18] 4L BOD 0,092 .
i 30,00 4,008 ~0,113  -7,040  -7,306 7,100 0,027

Figure B,31l. Computer Tabulated Force and Moment Data for Missile IIIl
45° Roll, Fin No. 2, Blunt Nose
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T MISRYLE TITy ROLL Qs FIN 2, FOINTER NOSE - IX1.0/F2/FT
i -—
3 RUN MIRRER 16 44 v
W DATA TAKFN 141548326  10--MAR-BO i
: CORFFICIENTS AROUT THE RODY AXIS <
i ; 3
g ALPHA N rA ey oY YMEO ROLCO ;
) (DEG) i
i ~0.48  =0.,119 0,277 0,000 0.007 0,013 =0,015 i3
" 2,78 0,357 0,242 0,006  -0,440 0,001 =0,020 {
B :
) 4,37 0,757 0.2n2 0,000  =1,002 0,012  «0,002 v
¥ :
P 4,37 1,204 0,228 0,003 1,010 0,007  «0,024 )
p 8,22 1,491 0,73 =0,08%  =2,139 0,004  =0,034 N
'q 10,27 2,241 0,192 0,021 ~2.874-  0.009  «0,050 N
: 12,28 2.B06 0,156  =0,029  =3,07¢ 0,094  =0,0007 &
; 14,27 3,339 0,124  ~0,0%%  ~4,278 0,103 0,051 ﬂiﬁb "
3 16430 2.R3R 0.0BR  -0.044  -2,815 0,090 -0,044 {
- 17,80 4,229 0,048 0,034 5,048  0.4FL ~0,043 b
@ 2030 4,82) 0,007  -0,017  =5,857 0,121  ~0,08% N
3 22,24 5,304 0,031 -0,007  ~4.305 0,01 =0,112 i
A 24,20 R.B17  ~0,04%  -0,007 4,730 0.147  =0.141 ;
»
24,21 H:e340  ~0,004 0,043 7,106 0,193 -0.,097 )
" 28,10 4742 =0,130 -0,047  -7,243 0,231 0,070 R
ot [
¥ 30,00 7,100 =0,143  -0,129  -7,288 0,204  =0,081 e
v .
&
b .
A
1 Figure B.32, Computar Tabulated Force and Moment Data for Misasile III :
0° Roll, Fin No. 2, Pointed Nose
S !
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MIBBILF XTIT» ROLI. 22,5y FIN 2y FOINTED N -« XXIXI/22.G/F2/FT

B RUN NUMBER 16 47 \
”Q DATA TAKEN 15101831 10=MAR-RO ]
;_:: ;
o C(
| COEFFIGIENTS AROUT THE RODY AXIS '
3 ALPHA N nA oY oM YHEO ROL CO

d (DEG)

A

o «0,04  =0,004 0,260 0,047 0.0 0,002 =0.00% i
. 2,38 0,403 0,282 0,158  «0,44) 0,156  =0,010 3
bl !
3 4,22 0,758 0.3A8  -~0.,299  -0.8A0 0,344 -0,016 ;
¥, d
b 4,27  1.184 0,22 20,474 1,370 0,428 0,022 5
p 7,84 1,482 0,702 0,605  ~1.B30 0,848  ~0,026 §
4 ;
} 10,28 2:,097 0,182 w0, 974 “2., 429 1.340 ~0.0A48 Y
A ' A
&0 ‘l!. 12,30  2.5983 0,960 1,264 =B.R34 1,736 =0,082 :
. " 14,24 3.09% 0,123 -3, 000 “3,79% 2,080 =0.041

il

A 16,29 X594 0,090 1,834 4,349 2,404  =0,0%1

."\_

e, 172,72 Te044 0,070  ~2,008  -4,4632 20701 0,042

B 20,28 4,442 0,028  -R.,464  -T.RM4 3,174 =0,109 ,
"\ E;
N 22,23 4,942 0,004  =R,?72 0,447 3,422 0,174 i
X 'S
o 24,18 5,809  -0,043 -R.F04  =4,015% 3,879 =0.084

Ly 26,24 4,007 0,077 3,181 -¢.349 3,540  -0,348

A4 28,29  4,%B0  =0,095  -X.017  -4.3%4 3009 -0.346

L T0400 4,872 0,113 3,832 -6, 044 3,086 0,431

3

¥

s,

f’ ' Figure 8.33, Computer Tabulated Force and Moment Data for Missile III
R 22° Roll, Fin No. 2, Pointed Nose !
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3
" MISSILF T11y ROIL 4% FIN 2¢ FOTHTED O8F = T1T/45/F0CFT
RUN NUMBER 15 48 :
DATA TAKEN 15013054  10-HAR-RO :
COEFFIOIEMTE AROUT THF BORY ANIS
ALFHA N A oy oM YHED ROLCO
(DFG) |
{
-0.01  =0,074 0,480 0,110 0,098 <0170 -0.000 z
2,24 0,298 0,247 0,270 0,342 0,293 0,012 ;
4,35 0,503 0,229  -0,54% 0,407 0,44  =0,017 ,
b
6,37 0.880 0.210  w0.BAD 1,007 1,083 0,023 i
3 B.29  1.R39  0.18A  =1,230  ~1.077 1,570 -0.,029
) )
¥ 10,27 14609 0,174  »3.4%0  -0,144 2,140 0,041 i
b2 i
¥ 12,30 2,069 Q154 2104 D696 2,702 ~0,0%4
b 14,22 2,529 0,132 2,577 3,140 2070 -0.068Y @%@ :
b 16,29 2,980 0,101  -3,039  -B.604 3,779 -0.009 :
N 17,70 3,300 0,075  -3.790 -4,017 A %8 <0.038 |
B 20,30 R.960 0,070 <A 424 1,738 4,907  -0,034 ‘
& _
] k
P 27,20 4,533 0,008 4,681 =0, 240 5,403 =0.,022 4
d 24,08 %141 =0,047 5,306 5. 78 5,843 -0,003 :
b 24,23 NLA14 0,084 =0,947 6, 0M0 6,19%  =0,032 ;
» 18,18 6,426 0,120 b 414 <4007 6,371 =0,063
o r
b 20,00 7,030 =0,180  ~7,140 4,309 4,482 0,104 -
vy .
% |
N \
U Figure B.34. Computer Tabulated Force and Moment Data for Missile III :
» 45° Roll, Fin No. 2, Pointed Nose
X R
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MIRSILE TYX» ROLI Oy FIN 3y BLUNT NOSE - 111/0.F3/RL

RUN NUMRER I8 91 :
DATA TAKEN 14311318 10~MAR-RO '

COEFFICIENTS AROUT THE ROMY AXIN
ALPMA CN Ca ey CN YMCO ROL.CO

0.25 0,024 0263 0,014 0.0064 =0 001 0,018
2030 0.331 0»34" 0'010 "00197 0'001 “0001:’

4,17 0,730 0,200 0,008 =0.497 0,000  =0,00) 4
433 1,206 0,230 0,011 0,80 0,009 0,024 ;
8.3 1.704 0,227  ~0.003  ~1.,304 0.012  -0.008 ]
10,12 2,049 0,220 0,012 «1,945 0,030  -0.032 %
12,99 2,985 0,208 ~0,0R7  «R.A76 0,001 =0,030 3
14,25 3,57 0,186  -0,037 -3,313 0,030  -0.033 |
15,95 4,070 0,400 0,039  «3.BAB 0,034 -0,036 :
18,20 4,709 0,419 ~0,0005 «4,551 0,044  ~0.03% ?
20,74 5,459 0,08% 0,082  -f,266 0,079  =0,03R ?
22,24 6,407 0,008 =0.087 5,909 0,106 0,038 ]
24,19 4,857 0,010  -0,008  ~4.704 0,107  =0,01% '
24,20 7,800 -0,03% 0,092  -7.400  0.034  ~0.04% |
3 28,29 B.0A7  =0,037  -0,147 7,09 0,191 =0.04% '
W 30,00 8,408 -0,007  ~0,174 7,944 0,137 =0,034
¢
‘,“ Figure B.35, Computer Tabulated Force and Moment Data for Missile III
.4 0° Roll, Fin No. 3, Blunt Nose
‘-
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2 MISRILE IT1» ROLL 22.%5r FIN 35 RLUNT NOS - 1TX/22,5/F3/EL
é' -

; RUN NUMBER 18 %2 3
3 DATA TAKEN 14127119  10-MAR=R0 o
o COFFFICIENTS ABOUT THE RORY AXIS 3
2 ALPHA  CN £a oY oM YHED ROLCO

A (DEG)

; ~0021  =0,085 0,243 0,040 0,108  ~0,050  ~0,011 -
¥ 2,93 0.3%4 0,249  -0,14%  -0,428 0,087 -0,014 ;
i% 438 0,744 0,738 -0,323  =0.21F 0,208  -0,071 |
3 5,70 4,018 0,229  «0,404 0,843 0,329  -0.025 '
‘i 831 1,414 0,211 -0.78F  ~1.220 0,484 =0,039 ;
{} 10,21 2.168 0,199  ~1,043  =1,7%9 1,039 0,044 5
) 12,29 2,780 0,173 -1.430 =2,007 1,474 -0,073 vl
g 14,29 3,387 0,149  =1,770  ~3,480 4,848 0,009 ) g
3 15,92  X.A4) 0,123  ~2.008  -3.696 2,154 0,074 !
| 17,72 4,373 0,094 -2,395 4,230 2933 0,049 -
53 19,78 %,027 0,047 ~2.827  =4,950  2.973 0,144 i
?é 27,25 T.859 0,038 3,398  -%,7%0  3.530 0,749 \
” 24,18 6,470 0,000 3,722  ~4.0M7 3,477 0,320 i
S 26,27 7,101 =0.019  -4,124  ~4,530  3.45L 0,338 :
ﬁ 28,04 7,885 =0.037 4,46 w4265 3,757 0,399 !
P4 30,00  B,273  -0,002  ~1,944  «7,343 3,817 0,502 A
b

!

Figure B.36, Computer Tabulated Force and Moment Data for Mimssile III

22° Roll, Fin No. 3, Blunt Nose
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o MISSYIF YTYy ROLL 405 FIN 3y RLUNT NOBE -« IXIZAG/F3/RI

RN

7

b RUM NUMRER 1§ 53 !
N DATA TAKFN 07:54809  11-HAR-RAO i
S ' i
e :
l.i M

COEFFICIENTS AROUT THE RODY AXIS :

¥ ALPHA  CN ra ey CM YMEO KOLECO y
(DEG)

I

- 0,12 =-0,03R 0,264 0,057 0,071 0.02%  =0,014 5
. 2,10 0,208 0,26 0,495 0,129 0,122 +0,017 !
i 4,22 0,522 0,23 -0,004  =0.373 0,346 =0,000 3
# 6,7 0,844 0,234 «0,070 0,48 0,476 0,025 '
o 8,17 1,216 0224 =1,210  «1,042 1,050 =0,033 \
E% 10,12 1,724 0,210 -1,736  -1.,429 1,447 «0,031l P
. 12,22 2,279 0188  “2, 204 =2,048 R.0T ~0,032 ]
. QE’ 14008 2,774 0,179 2,798  -2,827 2,803  -0,022

Y ;
. 16,34 2,304 0,154 3,388  «3,482 3,440 -0,01%

W i
3 18,14 3,853 0.124 3,900 4,072 2984 =0.014 :
" 19072 4,316 0,087 4,394 =A,020 4450 -0,00% ‘
:5 272,77 mo143 0,062  «5,280 5,400 B340 0.0364 ;
oy 24,29 %.8R4 0,0AR 4,042  -4,00% 6027 0,077 !
. 24,24 6,713 0,009  =4,9240 4,771 h719 0,070

N 28,20 74451 «0,02B 7,452 7,260 7,240 0,100 p
ko 30,00 0,201 0,003 8,492 7,373 2,703 0,037 ]
t A4
b

3

N Figure B.37. Computer Tabulated Force and Moment Data for Missile III

45* Roll, Fin No. 3, Blunt Nose

N :',

::‘l . -
N X
N i
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b MISKILF IXIX» ROLL Os FIN 3r POINTER NOGF - TIT/O/FI/PT

{ | I
% RUN NUMRER I8 54 ;
;; DATA TAKEN ORI13:24  11-MAR~RO ﬁ
“ COEFFICIENTS AROUT THE RONY AXIS f
53 ALPHA CN cA ryY M YNGR, ROLECO ;

i (DEG) - 5

2 0,20 ~0,074 0.,2%2 0,014 0,018 ~0,008 -0,014 f
5 2,13 0,302 0,245 0,016 0,209 0,000 0,017 ;
(? 4,45 0,739 0.238 0,084 =081 -0,004 =0,004 f
j 6438 1,140 0,221 0,084 «0,846 0,000  -0,024 i
-;- 8,10 1,434 0,221 0,000  -1.,R204 0,004 ~0,020 .
§§ 10,12 2,040 0,209  ~0,013  -1,90% 0,015 0,035 ;
ﬁ; 12,77 R.907 0,188  =0,018  -2.580 0.020  ~0,038 are :

; 13,73 1,407 0,178 0,014  -3,073 0,036  =0,045 g {
‘j 14,18 4,134 04150  ~0,002  -2,804 0,048  =0.,070 ?
3 18,18 4,754 0,142 ~0,040 4,389 0,072 =0,045 N
3 19,70 5,235 0,086  =0.041  -A.BB4 0,120 =008 g
5{ 27,28 4 164 0,042  -0,025 5,752 0,197  =0.1264 f
» 24,972 4,894 0,000  =0.0m4  -4,434 0,221 =0,14% %
i 25,77 70A%6 =0.034 0,081 7,012 0,199  «n,118 5f
ﬁ 27,85 RiOL4  =0,042 - 0.0P2 -/, 141 0,307  =0,13% ?
fi 30,00 By6B4  =0,074  «0.149 «7,449 0,227 0,104 ‘ f
l Figure B.38. Computer Tabulated Force and Moment Data for Missile II1I
x 0° Roll, Fin No. 3, Pointed Nose
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. R
¥ X
MISBXIF TIYROLL 22,0, FIN 35 POINTER NO « YXT/00.5/F3/FT "
b
h )
§ RUN MUMRER I8 5% )
E DATA TAKEN 0BI2TIRT  11-MAR-B0 »
ki :
3 CORFFICIENTS AROUT THE RONY AXIR ?
; ALPHA N cA ey oM YHEO  ROLEO 3
2 (DER) 3
’ 0402  =0,005 0,239 0,034 0,074  ~0,037  -0,014 =
B 2,26 0,348 0,242 0,129 0,147 0,053  -0,016 i
!f 4437 0,689 0,729 -0,301 0,400  0,AF0  -=0.002 %
H 6,20 14120 0,224 <0.000  -0,749 0,389  =0,031 ;
3 Ba20  1,BAR 0,201 «0.727 -1 A70 0,634 =0.040 ;
2 10,27 20474 0191 -1,009  ~1,706 1,084 0,049 f
| 'ij 12030 24792 0,145 -1.418 -2,437 1,437 =0,03! i
3 h 14000 3,347 0,141 21,762 3,042 1,804 0,003 @
\3 16,07 3.932 0,120  -2.133 3,409 2,102 0,040 E
18,37 4,470 0,082 -2.071  ~4,260  2,%47 0,099 %
ﬁ 20605 K194 0,064 DAL =A4,707 2,847 0,440 %
é 22,25 1.907 0,028 -3.034  -5,390  3.399 0,343 ga
24,22 44601 0,003 -3.0U0 -N,797 3519 0,250 >
é 264,23 7,032 -0,004  -4,292  -$,020 3,703 0,325 ff
5 : 20,13 7,770 ~0,038 A 77% -4 ATL 3974 0,318 i
v 30,00  A.,424  -0,084  -5,303 -4, 307 3,973 0,327 "
I Figure B,39. Computer Tabulated Force and Moment Data for Missile III .'
: ‘\i 22° Roll, Fin No. 3, Pointed Nose




‘
e MISRILE ITT» ROLL A%, FIN 3, POINTED NOB - I11/AG/F3/PT
O
. o
¥ RUN NUMBER 18 56 :
, DATA TAKEN 0137800  A1-~MAR-80 :
b :
- COEFFICIENTS ABOUT THE BONY AXIS :
9 ALPHA N ca ey M ynEO ROLCO é
3 (DEG) ;
j ~0419 0,080 0,249 0,074 0,080 ~0,106 -0,013 |
“62 2,15 0,286 0,249  -0,204  -0.112 0,081 0,017 :
£ 3,88 O,N0B 0,236 0,470 -0,279 0,250  -0,022 k
.? 6,30 0,926 0,218 =0,908  -0,44% 0,410  -0,028
_g B.26 1,287 0,207  «1,277  =0,§97  1.007 -0,0%5 )
3 10,30 1,773 0,189 1,701 1,087 1,579  =0,039 :
!  12,24 2,336 0,073 «2,300  -2,145 2,180  =0,045 & :
g ;
X 14,27 2,874 0,163 -2,900  ~2.870 2,708 -0,083 :
1} 16,22 3,384 0,140 3,447  -3,187  1.204  =0,048 i
) 17,72 3,793 0,008 -3,863  ~3.079 3,670 -0,067 -
. 19,74 4,419 0,082 4,491  ~A.426  AAG5 =0,070 o
H 22,27 5,285 0,008 ~B.F59 4,778 A.263  -0.068 i
. 24,23 4,107 0,034 -4,164  ~5.,243 5,264 =0,088 -
3 24,23 6,882  0.008  ~8,953  ~8,097 5,447 -0,089 :
§ 20,24 7,409  =0,024 =7,683 -B.AT5  D.ARL  -0,094 .
T 30,00 0,890  =0,410  ~8,700  -4,230 6,273 ~0,145 f
i: Figure B.40., Computer Tabulated Force and Moment Data for Missile III ::“:‘:..:.‘: ::
R 48° Roll, Fin No. 3, Pointed Nose R
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MISRIT Y »ROIL

ALPHA
(DEG)

0.14 -
210
4,18
6.0
797
?.90
11.92
13.0?7
15,93
17,90
19.927
21.04
23,95
24,32
27,98
2%.70

Figure B.4l.

(]}

0,002
0.108
0.2%%
0,403
0,599
0,038
1,080
1,370
1,487
1,967
P04
2,430
3.047
3,304
3,803
4,196

11.25N0 FINSRLUNT NOGE

RUN NUMRER IS
DATA TAKEN 14122339

en

0.1438
0.1511
0.,144%
0.1900
02298
0.R049
0.34722
0.47008
0.9861

0.,7298
0.8027
1.1148
1,3724
1,6080
1.923¢
2,2394

¢c

-0,020
~0.023
=0.,044
0072
~0.108
“0.17%
“0.279
~0.,400
0,894
=0.839
«3 400
~1.+001
~1.9%¢
2,493
2702

«3.,099

1

- XY/LA/NF/RL

13=JAN-82

oM

0,031
0,271
0.5643
0,821

1,544
1,931
2.24%
Rebra
2,730
JeRHL
1,736
G006
4,203
AAA?
4,594

COEFFXCIENTS AROUT THE WTMD AXIS

CNW

0.0
0,000
0.011
0,010
«0.,000
0,019
0,040
0,006
0,229
0376
0600
0,948
1,377
1,810
1,900
1,942

CLU

0.021
0,015
0,015
0.033
0,044
0.093
0207
0+.304
0.748
0.008
1,237
1.740
1.862
2031
1,924
1,443

Computer Tabulated Force and Moment Data for Missile I
11° Roll, No Fin, Blunt Nose

» mwem - e

. _mem o o el

- ew.

- e r
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b R
2, o
4 .
3 MIGRILE TyROLL 33.75¢NO FIN,BLUNT NOGE  ~ Y/33/NF/KL !
: :
i . K
' P
RUN NUMRER 1§ 2 Ry

DATA TAKEN OB113:06  14-JAN-8D 3

COGFFIGIENTS ANOUT THE WIND AXIS ﬁ

ALPHA cL cD cc oM ONW OLW ¥

(DEG) .

v

LAY .} SN

=034 0.0 00,1344 =0.004 ~0. 096 0,007 0,008
2.0 0,144 0.,1487 0,014 0,231 0,001 =0.,001
4,10 0.204 0417364 -0,014 0011 0.001 0,003

5,99 0,473 0,2047  -0,025 0,830 0,00 0,004 2
7.89 0,700 0,471 0,081 10148  0.004 0,004 3

‘\'l
9,43 0,974 0,357 0,003 1,474 0,044 0,031 1

o

11.72 1,249 00,4239 ~0,1%7 L7209 00086 0,083

o

:.‘.

13,74 1,774 0,626 =020 1,970 0,093 04144

1%.70 RePR9 0.723%8 0,294 00 O itd 0,73

3

17498 2,787 0,7783 =0,A27 2,477 0,194 0.422

5} TV

19.90 ReRb62 1.2267 0766 K740 079 0.40Y%

']

21.%7 3,068 11,5708 0,747 3,100 0,707 0.495

- -

A SN 1)

23,98 4,474 1.9%542 0,907 AR 07220 0,278

2%.,9% 0,048 2,36409 = 190 3.873 0,947 0.902

1. L

~
=3
~
-

~0
=B
b |

LR 2.8201 v 1aAAR AR90 12646 0,583

A}

29073 6;003 3»331“ ‘1»7?.0 40")91 1..'599 10030

e a " -'._'L.__.‘._. Y
el il 2 IE Ll .

b Figure B.42. Computer Tabulated Force and Moment Data for Missile I
g 33° Roll, No Fin, Blunt Nose
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o
i MISSIE IT/ROLL 14.25¢ND FINVRLUNT NOSE - TI/18/NF/RL :
G -
3 RUN NUMRER 1% 3
. DATA TAKFN 15148124  A%-JAN-B2 8
ik iy
COEFFICIRNTS AROUT THE WINR AXIS 3
! ALFHA I em - cc CH ENU cLu 3
. (DRG) -
} 0,13 0,014  0.1364  -0.004 0,007 0,011 0,011 &
N 2,00 0,085  0,1472  -0,012 0,267 0,001 0,003 i3
: 4015 0,197 0.1670 0000 0.5%R4 0,005  ~0,003 ?
2 §03 0,304  0,1780  ~0,008 0,800  «0,001 0,003 i
i 7,89 0,448 0.,2030  -0.030 1,190  0,00L 0,011 7
: 9,07 0,594 0,2361  -0,084 1,511 0,00% 0,028 8
t 11,94 0,787 0.2939  -0.140  1.R4X 0,044 0,112 1
'i) 13,95 0,978 0,36%5  -0,267 2,178 0,170 0,187 :
@ 15,91 1,182 0,4434  -0.3R6  P,ROR 0,137 0,423 i
: 17,92 4,882 0,5390 0,540 2,810 0,332 0.561 1
) 20,01 1,999 0.4%61  ~0.790  R.APR 0507 0.878
;; 20086 1,867 0,796 <1069 3, A% 0,883 1,174 ?
d 23064 2,149 0.9470 0. 340 B,40R  L.106 1434 ]
# 2%,06% 2,448 14,1377 -1,703  3,76% 1,323 1,647 3
éf 28,00 2,792 1,3802  ~2.004  3.8%% 1,383 1,473 4
; 29,79 3,090 1,4149 -2,239 3,907 1,227 1,745 ,,
:
; 3
b} Figure B.43., Computer Tabulatad Force and Moment Data for Missile II s
3 11°* Roll, No Fin, Blunt Nose E
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SO

i
.

Yy S o)

o F

.-t

» .‘..l_;.-l
2 B i S

JEI S PRy

T

W T e ey
l‘. "_'-'..’."

LAt e

Pk i o
Y

MISSLE TI ROLL 33.70¢,N0O FINSELUNT NOSF ~ IX/33/NF/RL

i
|
]
5

RUN MUMRER 18 4
DATA TAKFN 14302312 13- JAN-B7
COEFFICIENTS AROUT THE WIND AXIS

ALFHA CL ch He M CNW L
(LEG)

0.22 0,055 00,1318 “0., 072 0.081 0,007 “0.007
2,00 0476 0.1497 “0.02% 0.346 0,035 0.038
4.13 0.274 01709 “0.0%7 0. 437 0.3 0043
6412 0,422 01897 “0,047 0,907 0,043 0,049
7.93 0,569 0.3 0,044 1,201 0,002 0.047
P90 0,812 0.2808 040064 1,048 0.007 0.073
11.87 1,120 0.,300% =0 8% 1707 0121 04142
13.92 14494 0,4400 #0204 1,873 0,174 0,290
15.96 1.903 04201 “0.A19 2,074 0,238 0,407

17.97 24304 0.8106 =0.082 2,148 0421 0697

19,97 24770 1.0390 Q790 262 0,701 0.072 "
21.88 3,240 1.,38%40 1048 Q20527 0,730 1.140 i
23.8% 347201 1,470 =1 JAR 2849 1,230 1.73¢% ﬁ
285. 71 1,240 1,978 470 3,096 1,428 1.744 E

r.r
s=r

272,91 4,774 240800 R 107 TR 2,101 1.739

X

ey

>,

29,70 a2 R07062 “24497 3.448 2,647 1.0814

-
- I
ot et fale®y

x oy

Figure B.44., Computer Tabulated Force and Moment Data for Missile II
33° Roll, No Pin, Blunt Nose
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R MISSILE IITo41,20/ND FINs RILUNT NOSF - ITI/18/NF/RI

{

N\ e 3 )
4 RUM MUMRER 18 % ;
»n DATA TAKEN 05118134 14-JAN-8 5
N COEFFICXENTE AROUT THE WIND AXIS

it ALPHA (L. en ne EM CNU BLu

oty (DEG)

=0411  =0,043  0.1482 0,000 -0,079  ~0.,00% 0,001

3 2,00 0,047 0,105%4  ~0,00% 0,200 0,005 0,001
e 3,99 0,130  0,1518  -~0.,004  0.4BS 0,004 0,001 )
L ,
3 5,76 0,220 0,1458  -0,007 0,758 0,006 0,005

b 7,93 0,328 0.1874 0,016 1,085 0,020 0,001 {
P d A ’
o 9,03 0,442 0,2198  -0,027 1,330 0,024 0,021 :
i ?
. ‘E. 11,81 0,593 0,2084  ~0.034 1,407 0,004 0,024 ‘
b 13,04 0,498 0,2920  «0,08% 1,835 0,060 0,110 |
)

o 16,18  0.R9R  0,3NH3 0,042 P,120 0.092 0,198

2 17,91 1,032 0,404 -0,173 2,339 0,091 0,340 i
N 19,90 1,195 0.,4802 0,277  2.%R4  0.3%7 0,378 ;
"‘\ 3
BN 21,88 1,343 0.%878  «0,4%% 2,800 0,017 0,471 f
o h
: 24,03 1,549 0.7184  -0,708 3,130  0.78% 1,040
& 26,7 1,786 0,8807 1,021 3,30 1,140 1,024
b 27,65 1.BES  0,P3R7 1,164 3,482 1,319 1,700
» 29,07 2,004 1,003L  ~1,407 3,392 1,019 2,075
A

3 ..
4 :
\7 Figure B.45, Computer Tabulated Force and Moment Data for Misaile III '
T " 11° Roll, No Fin, Blunt Nose
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(Y

MISRILFE TTX»33.7%:s NO FIN,RLUNT NOSF -~ TXX/BA/WF/RL

[

RUN NUMBER 13 6
DATA TAKEN 10310834 14~ JAN-A2

¥ aiaZat

it

: COEFFXCRIENTS ABCI'™ THE WIND AXI18

! ALPHA L (] ec M £NW oLw

M (DEB)

3 0,07 0,003  0,A520 0,000 0,020 0,018 0,018
¥ 1,76 0,082 0,1534  =0,007 0,203 0,001 0,000
3 4,09 0,106  0,1G37  -0,002 0,498 0,002 0,004
'j 4,05 0,263  0.A728  =0,009 0,766 0,007 0,013
2 7082 0,341  0,1930 0,018  1.034 0,013 0,027
g 9,94 0,510  0.,2307  -=0.027 1,274 0,019 0,030
t 11,97 04481 0,275 -0,003 1,510 0.040  -0.008
< 13,88 0,849 0,330%  «0,078 4,407 0,032 0,131 ‘gﬁ
3 15,84 1,084  0.4067 -0.339 1,004 0,197 0,188
; 17,90 1,445 0,0176  ~0,230 1,839 0,418 0,194
3 19,87 1,799 0.,4770  =0.399 1,904  0.4%%  0.44R
é 21,77 7,079 0,055 -0.818 2,060 0,895 0.774
2 24,07 2,462 1,3025  -0,924  2.364 1,460 1,068
. 25,97 2,900 14,3943 4,301 2,140 1,054 1,572
1f 27,63 B.R7 1,431 -1.891 2,066 20427 1,744
j 29,62 3,703 1,958 -R.OB2 2,137 3,055 2,043

v Tl

Figure B.46. Computer Tabulated Force and Moment Data for Missile I1II
b 33° Roll, No Fin, Blunt Nose
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» :
p $
- MIBRILE TTX»ROLL 31,20:ND FINSFOINT NOSF - 111/11/NF/FT
: . RUN NUNBER 18 @
gl DATA TAKEH 0R$34343  14=JAN-B2 |
A i
" CORFFICIENTS AROUT THE WIND AXIS |
gl ALFHA  CL en 6o oM CNW Gl W :
& (DEG) \
s
0 0,06  =0,021  0.1232 0,009 - 0.046 0,018 0,019 ?
N 2,03 0,071 0,134%  «0.032 0,187 0,015  0.018 ,
b - 4,01 0,133 0.1446  -0,022 0,504 0,019 0,004 {
E.E i
b 4412 0,242 0,1600  ~0,043 0,835 0,017 0,014 g
) 7089 0,339 0.AB10  -0.070 1,313 0,017 0,040
‘*"? ) ;
§ 9407 0,470 0,198 0,047 1,434 0,030 0,043
k3 12,001 0,479 0.2600  -0,067  1.751 0,032 0,003
" "Iﬂ& 13,00 0,754 0,003 «0,002 4,995 0,048 0,148 _
S j
Q? 16,00 0.93F  0.3472  ~0.ATL 2,300 0,078 0,240 3
e 17086 1,082 0,4329  -0,225 2,435 0,260 0,245
. 19,85 1,030 0.5I57 0,294  2.970 0,338 0.416 \
» 21,02 1,445 0,4245 0,398 3,200 0,460  0.422 %
Pt ¢
R 23098 1.44% 0,767 <0574 B,004 0,474 0,971 :
26,23 1,928 0,9327 0,498  3.093 0,804 1,346
& 28,014 2,110 21,0600 0,939 ARG 1,222 1,74 ;
LI 29,47 2,270 41,1908 «1,144 4,798 1,488 2,090 ;
- .
A )
Figure B.47. Computer Tabulated Force and Moment Data for Miseile III X
g 11° Roll No Fin, Pointed Nose |
\.‘;;:
SRS !
e Z
::; '
'L:
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2 MISSILE IIT,ROLL 33,75 N0 FIN, POINT NOS - TTI/32/NF/FT
B |
N . RUN NUMBER I& ¢
. DATA TAKEN ORINALI00  14-JAN-RD
N
CORFPIGIANTS AROUT TIE WIMR AXIS _
Y ALPHA L en o> CH CHW (Y 4
] (DEG) ;
1;!‘ :
Bt -0,32 0,074  0,1700  -0.097 -0,023 0,0n7 0,006
3 2,00 0,181  0,1338  ~0.060 0,040 0,032 ¢,042 ;
3 4
) 4,07 0,771 0,149% 0,072 0876  0.035 0,003
i 4,08 0,370  0,1700  -0,07% 0,057  0,0%2 0,044 ;
. 7.90 0,440  0,1804 0,074 1,193 0,027 0,047
kﬁ 9.8 0,804 0,2199 0,00 1,446 0,015 0,074
’% 11,664 0,819  0,P807  -0.411 1,446 0,004 0,094 .
) 14,08 1,097 0,3194  «0.190 1,894 0,210 0,178 W |
ﬁ ‘
A 15,97 1,303 0.4%2  <0,20% 2,043 0. 12 0,713
b 17,94 1,420 0.57050  -0,423 2,208 0,814 0,424 ]
a 19,90 1,941 0,7413 0,020 2.,3E% 0.0O% 0,409 |
""[ o
i 22,19 2,343 0,98%1  -0,794 2.0 1,431 0,798 §
v : 1
) 24.%0 2,779 1,204B 1.0 P,738 1,620 10117 }
- 26,12 31466 1,0203 1,397 2,907 2,184 1,398 :
) 27,90 3,494 1,703 1,470 2,010  2.590 1,500 :
o 29, 81 4,183 2,2260 2,034 3,104 3,012 1,679 :
.' &
b :.
A 4
x Figure B.48., Computer Tabulated Force and Moment Data for Misaile III !

33° Roll, No Fin, Pointed Noae




%l ;
&= MISBILF Ty11,259F1sRLUNT NOSF - 1AL 20/F /0L :
X :
R :
i . RUN MUNRER I8 10 :
N DATA TAKFN 11110340 14~JAN-BD’ ;
] '
et :
COEFFIGIENTS AROUT THE WIND AXIH
N ALPHA L en ec oM CNU cLw :
X (DEB) i
N 0u14 0,034 0.2200  -0,044 0,040 0,041 0,047 i
e 1,90 0,371 0,2270  -0,042  «0,3346 0,038 0,055 '
4,1 ’
X 4,01 0,810 0,2%40 -0,064 ~0.6R7  0.0%4 0,077 |
J g
i 6,30 1,330 0,3277  -0,004  -3,109 0,031 0,093 \
fé 7090 1,703 0.4%00 =0,147  -1.ATA 0,034 0,147 !
% 10,27 2,454 0,40286  -0,24%  ~2,018 0,025 0,299
% 12,28 3,097 0,051  -0,3%6 =2.003  -0,048 0,489 ;
" 13,685 3.584  0,7851 0,444 -2,924  =0,137 0,473 ;
j 15,87 4,210  1,R744  =0.089 -3.A38  =0,342  1.017 )
13 18404 4,807  1,6341 40,750 -4,013  -0,831  1.%39 :
' 20,30 T.B24 0 D,0687  =0,980  -4.027  -1.44%  2.414 |
L . 22,03 4.A72 2,4721 1,003 4,994 =2,A%0  .041 1
] ‘g
- 24,10 4.RA% X, 0000 1,495 -B.N16  =3.416 4,313 Y
- 26,01 7,444 3,0241 1,799 5,874 -4,A0%  4.993 ’
R 27,97 7.R60 44,0089  =2,104  ~0.950  =4.747 0,119 1
S 29057 8,147 4,4030  ~2,470 0,841 =4,102 4,739 3
"
!,v'o
Figure B.lo\9. Computer Tabulatad Force and Moment Data for Missile I ;.-
:1 ey 11° Roll, Fin No, 1, Blunt Nose y
“‘.c oo :
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ALPHA

(DEG)

"°' i 1

1.01

4,12

4,14

;‘.'. 70.7

g 10,27

. 11,97

A 14,11

i 18,47
o

' 18,01

';:,:. 19.74

e 21,89
::\.‘l

% 24,13

A 24,20
i

X 27,90

N 29,43 )

b

Figure B.350,

218

0.000
0,429
0,929
1,421
1.924
21744
X242
4,090
4,444
G080
A 238
7430
e.10%
f.,986
94542
0,031

MISRILE T»33.7%5,F1sBLUNT NOBE

RUN MUMBER I8 11

NATA TAKEN 11837130

14-.ANR-B2

COEFFICIENTS AROUT THE WIND AXIS

eh

0.R443
0.,2349
0.27277
0.3406
0.4404
0.,A430%¢
0.841R
1.148%
1,4219
1,9020
QA.2978
22,8795
3.%788
4,314
4,90%4
Walaen

vl

0,042
0,023
-0.041
“0.07%
0,101
=0.150
=0.204
-0, 259
=0.330
0,431
0,027
~0.4AB4
-0,08688
1,332
=«1.348
w1420

CM

0.006
0,280
~0.4046
=1.074
=1.48%
2141
«2.008
3,000
b FE LT
4,037
“A.A%0
-4,8%}
=341
~5.403
“7.490
“§.074

CNUW

0:001
0,033
0,032
0,085
0,070
0,083
0.021
«0,010
-0,122
0,325
~0.544
0,893
-1,390
1,959
-2,3%2
“2,834

Y3020 /F /DL

CLw

0.000
0047
0.047
0,108
0.144
0.4}
0.303
0.A37
0.h82
0.875
14143
1,403
73

=3
3

)
34026
3.4727
4,342

Computer Tabulated Force and Moment Data for Missile 1
33° Roll, Fin No. 1, Blunt Nose



5$ MISKILEIX,11.25¢F1sRLUNT NOSF ~ TT/11/F1/BL 1
i :
?" "..T:\‘ i
R RUN NUNRER 18 12 :
A DATA TAKEN 0F30Rt42 10+ JAN-R2 -
3
1A

COEFFIGIENTS AROUT THE WIND AXIS
“i §
ol ALPHA cL. oh ee oM GNY Y
i (DEG)
Y !
" -0.0% 04004  0,213%  -0,005 0,000 0,014 0,014 i
“' 1,90 0,347  0,2140 ~0,027  -0,249 0,014 0,012 3
“3 g
*% 4,07 0.7642  0,2333 -0,040 0,607 0,030 0,031 i
. .
N 6,04 1,480 0,2907 -0,041 -1,047 0,047 0,041 ~
;% 7.93 1,432  0,3749 =0,102 1,747 0,097 0,104 ;
ﬁi 10,25 2,273 08384 w000 2,177 0,117 0,197 §
Tl L ;
I 11,66 20608 0,46460 «0,233  -2,%99 0.074 0,008
¥ ‘!’ 13,73 JoR00 0 0,8752  «0.33 -3,215 0,001 0,499 : A
:i 15,80 AeBAT  1,1708  =0,443 -3,010 0,227 0,803 |
o ’
i 17,76 4,385 12,4066 0,503 4,379 -0,020 1,180 ;
& 20,02 .004  1,B0R9  <0,706  ~B.070  -1.002 1,009 ,
& |
P 21,77 5,480  2,1473 0,820 5,004 1,780 IR TY: ;
‘:;
M 23,83 &4035  2,8712  =0,970 N.967 2,400 2,961
™ 26,20 $ 030 3,0612 1,183 4,231 3,540 3,032 _
0\
N 27069 4707 B.R404 1,306 ~8.374 <3949  3.7049 :
. !
B 29,08 2,130 3,08017 1,54 -6,592 3,818 3,147 '
‘\ y
:"i Figure B.51. Computer Tabulated Force and Moment Data for Missile II ,
s 11° Roll, Fin No. 1, Blunt Nose 4
~“r;\ \ :
; .:\g." d !
oy :
.“,
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E MISRILF TT,33.75)F1, BLUNT NOSF - 11/23/F1/m)

:
‘ .

1] RUM NUMRER I8 13

~ DATA TAKEN 0914220 15-JAN-RD

.:l:l.

i :"l

CORFFICIENTR AROUT THE WIND AXIS

i) ALPHA  CL en oe eH CNW eLY

i (DFO)

(e =0,33 0,050  0.2230  ~0.078 0,181 0,007  -0,0%

P 2,07 0,821 0,2238  ~0,042  -0,210 0,005 0,061

5 4,01 0,894  0.,2842  -0.0B0 0,579 0,080 0,077

e 6031 137500 0,388 0,080 -1,094 0,126 0,121

Y Bo10 1,906 0,437 <0427 ~1.488  0.10F 0,149

ol

i 10628 2,853 0,8108 0,207  ~2,207 0,194 0,744

L 11,20 3,030 0.7646  -0.2050 2,246 0.ABF 0,307 -
X 13,88 3,784 1,0414  -~0,3T8 -3, 434 0,108 0,702 R
N

B 15,45 4,381 1,302 -0.A%9  -3.087  0.037 0,738

bl 17084 5,102 1,4787 0,574 -4,538  -0.109 1,058

o 19080 5,785 2,1048  ~0.719  -5.027  -0.47% 1,449

3

i 22043 44728 2,7009 0,945 5,896 -0,799 2,198

2

L2 24,11 7,489 32707 <1160 4,202 1,449 2,972

o 26006 8,235 3,91%0 1,410 4,830 2,451 3.8%9

& 28,22 8,827  AUNASA 1,737 6,433 ~3,086 4,080

Atia

53 29,08 9,084 4,9890  -1,%1%  -6,340  -3.3% 4,638

o

s

“ Pigure B.52, Computer Tabulated Force and Moment Data for Missile II

33° Roll, Fin No. 1, Blunt Nose .
A.i"‘ '4'.:-" .
e, Y

L
I‘
N
4
N
=
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L

8 MISSILE TIT,11.25%:F1,RLUNT KOGE - TXI/18,25/F1/BL :
)
; RUN NUMBER 18 14 3
I DATA TAKEN 15119123 1% JAN-R2 ]
. COEFFIGIENTS AROUT THE WIND AXIS e
1 ALPHA €I en cc cN CNW R 3
- (DEG) J
0uR7 0,040  0,2150 0,007 =0.044 0,004 0,004 a
¥ 174 0,207 0,148 -0,023  -0,312 0,009 0,014 :
3 4012 0,703 0,740 -0,034  -0,74F  0.04R 0,048 3
f §.0L 1,057  0,2070  -0,017  ~1,1858 0,086 0,077 3
g 8,01 1,833 0.3732  =0.073  -1.476  0.000 0,137 i
E ?.02 1,978 0,433 0,114 2,200 0,173 0,204 %
- 11,95 2,537 0,4520  -0,151  -2,902 0,74 0,248 3
; '.? 13,73 2,974 06,0203 -0.188  -3,0020 0,228 0,341 "
§ 15,94 X8 1,0623  -0.251  -4,247  0,2AR 0,447 E
¥ 18,27 4,108 13,3883 0,316 4,985 0,242 0,815 :
3 20,00  A.B3R  1,43%0 -0,385  ~5.%41  0.18%  0.AR4 &
f 21074 4,074 1,9448  =0,49%  -4,189  «0,094 1,209 §
: 23,92 WSS 2,2479 0,594 -4.A76  ~0.389 1,507 i
5 26,20 0,804 2,7707 0,440 7,100 0,254 0,848 "
3 27,65 4,074  X,0894  -0,495 7,397  0.427  0,73R ?
! 29,54 6,380 3,4370  =0,79L  ~7.704 0,432 0.716 3
) B
é Figure B.53. Computer Tabulated Force and Moment Data for Missile III
¥ 11° Roll, Fin No. 1, Blunt Nose
— :
\
‘
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MIKSTLE IITI»33,7%F1pRLUNT NOBE - JIT/33.75/F /Rt

RUN NUMNRER I8 1%
DATA TAKEN 15833149 10-JAR-82
CORFFICTENTS AROUT THE WIND AXIS
ALPHA Gl en H CM CNV Gl

-0.,2% =0.,001 021723 =0,009 0.082 ~0,04% -0.044
1.87 0,371 02192 “0.,022 =0.301 04,009 0,019
3.98 0.748  0.R48) =0.,039 0,713 0.?13 0.034
4,13 1,207  0.3047 “0.0%4 3,213 0.063 0100
2,90 1,400 0.,3893 «0,104 =1,704 0,104 0ed?227
9.72 2,103 0.,5042 0,150 A 33 0.207 0,237

11.89 2728 0.,7009 ~0,237 3,194 0,329 0«A3R

o

13.04 3,304 09124 0,320  -3.79% 0,385 0,460
15.84 X884 1,179 «0,A19 -4,784 0.427 0.0%7
18,07 4,474 11,4077 0,492 ~05.407 04431 0.77%
19.79 %.017 1.8121 “0.60%  ~4,080 0.301 1290
22,108 Ve724 2,303% 0,794 «46.,792 0,102 1.790
24,00 6,239 2,7302 0,978 74174 0,077 R12G
26,14 G713 322293 ~1,144 «7,409 0,024 24271
28, 7213 Re72810 - 1,027 708647 ~0.714 804

29,60 70637 A, 1747 «3.,402 w?,994 1. 202 349

Figure B.54. Computer Tabulated Force and Moment Data for Missile IIl
oy 33° Roll, Fin No. 1, Blunt ilose




1 A
3 -
by MISBILE TUy11.,259F1¢RLUNT NOSE - TU/LL/FA/ZRL lj
b ]
> B
.: c: - A
T .
: RUM MUMRER I8 14 i
i DATA TAKEN 11:053R9 10-JAN-8D *
El '
.lj ':i
kY COEFFICIANTS AROUT THE WIND AXIS %
ALPHA ol en ne oM CNY 61w g

(DEO) :

“0,04 0,015  0,1941 0,000 0,037 0,006 0,006 4

1,09 0,295  0,189% ~0,005 -0,336 0,001 0,008 :

4,23 0.43%  0,0094  -0,017  «0,719 0,032 0,018 k

4,00 0,947  0,2508 0,038 1,127 0,084 0,057 oy

7,99 1,232 0.X102  -0,049  ~1,4m) 0,007 0,091 f

. I

P04 1,400  0,4128 0,075 2,141 0,144 0,113 7

11,43 P,004  0,%2085 0,030 ~2,743 0,229 0,142 §E

13,02 2,490 0,6070  -0,148  -3,400 0,261 0,224 .
b

15,98 NaBSE  0,9003  =0,190 -4.296 0,424 0. R49 ﬁ

17,09 30343 1,000 «0,208 «4,940 0,520 0.211 }

19,71 2,7681 1,3334 -0,270 ~5.400 0.004 0,194 .

[ "
3 21,87 4,274  1,4722 0,274 «4,417 0.%97 0,237 ﬁ
0 4
2 24,09 4,700 2,0%8R 0,324 7,234 0,630 0. PAR ;
, 26,19 7,037 2,3001  «0,283 -7.512 1,003 0,285 o
k! 27,85 5,000  2,%AP3  =0,273  «7,A00 R.360 1,448 ﬁ
Z 29,72 NaR00  2,0048  ~0,304 -7,420 n,465%  =1,AR7 f
‘ P
-'. '
'f \ Figure B.53. Computer Tabulated Force and Moment Data for Missile 1V -
k. 11° Roll, Fin No. 1, Blunt Noss e
N N
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RARs  TXo

A e e N

-
'-

O Lot

x
£

Al
"
N
i
Y

MIRBYILF VAT 700F1sRLUNT KOSF

ALFHA
(hEG)

0.22
1.79
4,13
S.93
7,73
P72
11.721
13,94
15.89
17.89
19.92
21.688
24,11
2%.827
27,47

29.08

Figura B, 36,

Cl.

0.079
0.348
0,403
0,999

w241
3,194
3.407
4,194
1,457
N.0R4
Tel727

RUN NUMRER T8
DATA TAKEN 11274y,

1'7

- YU/TT/FL/RI

18-JAN-R2

CORFFICXENTS AROUT THE NTMD AXIS

eh

0.2040
0.1778
0.2197
0,25527
0.3114
0,138}
0 NN61
0,749%
0.9140
1.1892
1.4938
1, 8230
Q.2181
2,400
d,7339
J20097

Ce

«~0, 001
0,021
«0.,020
0,044
0,047
0,207
“0. 164

=02
=-0.,290
0,338
“«0 384
078
=-0.741
-0,
0. 077

“0,447

CM

-0, 0051
0,294
0,714
1,099
1,590
7,273
“R.974
3,812
“h, 494
“%, 5O
-4,318
L)
-7 814
7,790
w8, 151
8,404

CNW

0341
0.%12
0.538
0,804
1,049
1,444
3.014
3,332
3,118

33* Roll, Fin No. 1, Blunt Nose

Ctw

0,023
0001
0.016
0.040
0. onn

0813
0,391
0.08
0,470
0164
0,204
-1.,242
-1 ARY

=1+384

Computer Tabulated Force and Moment Data for Missile IV

Paror .
eallal awl wtet 2 e
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{ LA
o

. T WO AL

%’ MISKILFE IXIT»TX.20:F1,FNINT NOEE = TIT/1 . AN/FA/PT

RUM MUMRER 186 18
DATA TAKFN 11010323 10h-JAN=RD

COEFFICIENTS AROUT THE WIND AXIS

i P ICURE AL S e R B

ALFHA il o ce e CHW CLw

(DEG) i
0,13 0,033 0,219 -0.,018  -0.063  0.004 0,004 ?
1.7 0,320 0,2188  -0,02¢  -0,317 0,009 0,014 |
3.96 0,703 0,23N0  «0,040 0,497 0,027 0,048 §
5,71 1,118 06,2845 -0,0U5  -1,130  0.05H0 0,088 i
7097 1,803 0.3470 0,074 ~1.610 0082 0.4%
P71 1,900 0,4743  ~0,031 ~R,129 0,151 0,710 ?
11,77 2,867 0,4409 0,183 - 2.809 0,477 0,R77

13.v8 3,118 00522 0,230 “3,438 0,002 04414

2a®

18,70 X049 1.,04%) 0,284 P74 0,092 0,029

ol Yo ey e

18,00 4,119 1,348 0,342 “4,403 0,041 0,703
19,A8 4,409 1.,4412 “0,A18 “T

b2 ]
s
~3

bt 0,004 0 54

b SRR

Eﬁ 21,79 o104 21,9827 .0.3R4 -5,R47 0,012 1.278 i
(M 3
o 23,76 B.6AR 2,3R46 0,400 4,304 00115 1,033 3
g i
b 26,140 50961 R.B120 -0,605  -6,073 0.00% 0.774 1
§§ 27,43 SuAD 3,002 20,400 - 6,740 1,141 0.AAD g
o y/
%; 29,18 HrT07  3,4984 ©0,713 - 6,994 1,007 0,776 1
M é
i 3
a‘-}: Figure B.57. Computer Tabulated Force and Moment Data for Missile III ;
S 11° Rgll, Fin No. 1, Pointed Nose k
LN ll::g:::':.l -:i
A O .-I
oot N
o 3
N )
b 15

:
,h-:l :5




MISRILF TIY 33,7 FL»FOTNT NOSE « TIX/32.20/FA/FT

RUN MUMBER 18 19

DATA TAKEN 11130838 15-JAN-82
COEFFICIENTS AROUT THE WIND AX1S :
ALPHA  CL en ee oM CNW cLY R
(DEG) i
~0,37  =0,007  0.,2374 0,033 0,085  ~0.049  =0,082 E
1,92 0,434 0,2340 0,053 0,287  0.04% 0,031 X
A0l 0,798  0,2827 0,084  -0,404 0,024 0,040 9
6,01 1,224 0,3084 -0,077 -1,129 0,075 0,128 :
7070 1,600 0.3774  -0,099  ~1.0568 0,125 0,194 N
10,28 2,284 0,544%  «0,170 2,407 0,238 0,097 i
11,45 2,727 0,4787 0,239  ~2.8%6  0.261 0,421 . |
. 13,77 3,329 0,9037  -0,347  -3.40L  0.203 0,484 i&@ "
»E 15,72 Z.930  1.,1786  ~0,4T0  ~4,274 0,290 0,914 ?
; 17,67 40524 1,4897  -0,57%  -4,8%4 0,182 1,224 :
& 20,00  H.203  1,9108 -0,723  =D.566 0,076 1,087 "
: 20,74 5,745 2,2759 0,871  -4.0%4  ~0,022 2,013 ;
8 24,08 4,4R0  2,8363  -1.100  -4.502 0,080 2,450 i
5 2%.98 7,112 B,3603 1,307 8,678 ~0.570 3,243 :
¥ 28,03 7,509 3.87057  ~1.7% -4.76% 0,477  3.%74 :
'3 29,51 7,797 4,2843  -1,929  -6,003  ~0.410 3,498 | é
Figure B,58., Computer Tabulated Force and Moment Data for Missile III :A
33° Roll, Fin No. 1, Pointed Nose . :
Y. &




e MIGBILF TIX,41.25,F2:RLUNT NOBF - TTI/14.2%/F 2L )
RUN NUMBER I8 20 )
DATA TAKEN A5I0RIA1 14~ JAN-RD }
CAEFFIGIENTS AROUT THE WIND AXIS '
ALFHA  C oo ne Y CNW LW i
(DEB) ¥
0426 0,030  0.,731)  «0,019  ~0,0007 0,006 0,006 ;
2,09 0,410 0,298 -0,018  -0,%42 0,012 0,020 \
3,99 0.R01  0.,049F  «0,03% - 1,077  0.0M 0.029 :
6034 1,280 0,302 -0.046  ~1,492 0,037 0,047
7098 1,760 0,A180  -0.008 2,368 0,079 0,137 :
9073 2,230 0.5IA6 ~0,4%  «3,003 0,118 0,019
11,72 2,778 0,7023 0,170  «3.702  0.1R& 0,708 <
qt’ 13,20 3,283 0.8974 0,204 «4,484  0,26% 0,390 ;
;% | 15,98 3.A52  1,90FF  -0.30% D242 0,800 0,500 ;
.L 17,87 4,240 1,3921  «0,40%  ~5,788 0,706  0.671 ?
i 19,73 4,467  1,6567  -0,497  -6.380 0,879 0,778 -
& 21,48 5,142 L.9004  «0,50%  ~&. 089 0,780 0,737 ]
%é; 23,77 K.582 22,3476 -0.014  -7.4R7 1,140 =0,024
? 25,99 5,983 2.7803  «0,4510 7,803 1,444  -0,782 -
B 27,92 420D B.0992 0,404 ~7.9701 1,800  =1,378 ;
53 29,65 S 84 1.4447 0,479 -0, 285 2,064  -1.740 ]
.ﬁi f
” Figure B,59, Computer Tahulated Force and Moment Data for Missile III .
. 11° Roll, Fin No., 2, Blunt Nose :
o n
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P :gl&"ﬂ’:gm".&'&hﬁ.k‘kk‘.MN‘.‘.—A"‘.'.JLTLMT..\‘I B I e o T T T T I A R e e A T Y I
e ¥,

e s
g MISSILF TT1,3%, 7%, F2rRLUNT NOSE - TTV/33,70/F2/R) .
l.r " ——
% RUM MUMEER 8 21 ;
] DATA TAKFN 14014818 14 0AN-BD .
i '
u }
» CORFFICIENTS ABOUT THFE WINR AXIS
k5 ALFHA  fI e e N ENW LW
3 (NEG) l
! 3
\ 0,26 0,04%  0.2374  ~0,073  ~0,026 0.018 0,019 b

1.9 0,448 0.2450 0,031 0,474 0,007 0,021
o 4,05  0.RR1  0.27%4  =0,037  =1,036 0,015 0,043
~
ol 6,01 1,293 0,3348  -0,085 1,439 0,071 0,092

8,11 1.R44  0,4%31  =0,110  =R,47% 0,320  0,ARD

9471 20319 0.5440  -0.003 3,105 0,704 0,065 g

11,78 2,910  0.7%3%1  ~0,222  -3.902 0,304 0.39% i
N 13,89 J.450  0,9520  -0.095  «4,710 0,442 0,481 Gﬁb '
o . artt \
N 15,87 4,04%  1,2044  =0.344  =5.731 0,425 0,018
ot : }
- 17,91 4,589  1,0R277 0,479  ~4,247 0,944 0,432 ;
| 20,08 R.2790 1,9379  -0,401  =4,980 1,19% 0,446
1 !
- 22,23 0,914 R.3740  -0,806 7,747 1,143 0,903 i
pJ |
- 24,08 A,AT2 2,8R04  -1,008  -R.349 1,244 14170 }

26,28 4,947 3.3457  -1,207 8,603 1,855 0,919 ‘
g 27,99 7,287  B.7520  -1.291  -8.708 2,121 0,073 ]
2 29,47 7,532 4,0BRT  =1,397 8,400 2,120 0,312 f
e '
b, b
v} Figure No. B.60. Computer Tabulated Force and Moment Data for Missile III k
2 33° Roll, Fin No. 2, Blunt Nose i
2 .
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. MISRTLE TT1211.025:F0:FT - TIT/AASFD/ET
R
{g RUN NUMRER 13 22 ;
X DATA TAKEN 08144543 10-JAN-82 3
: COEFFICIENTS ARONT THE WIND AXIS 2
I ALPHA e, en ce oM CHW CLu )
by (DEG) ;
ZE 0,17 0188 0.2156 =0,050 0,020 0011 0.012 g
Y 1,97 0,474  0.2200  «0,038  «0,474 0,011 0,010 f
3 4,20 0,951  0.,27227  «0,042  -1,047 0014 0.0an i
;ﬂ 6,07 1,347 0.3207 0,004 1,419 0,030 0,035 f
é 7.95% 1,833 0,4420  =0,104 =R, Q70 0,070 Gerag f
. 10,32 2,478 0,08%2  «0.1%6 3,187 0,127 0,219 ?
G 11,97 2,942 0.7373  ~0,1R4  «3,710 0100 0,298 ﬁ
3 ‘Ia 11,93 30424 0,9333 0,242 -4,37) 0,141 0296 k
Q' ) 14,04 X914 1,1804 0,344 0,004 0. R%¢ 0.na7 ?
; 17,90 A,345 1,4208 0,398 0,040 0,525 0,654 E
' 19,20 4,742  1.,4BRZ 0,507 4,000 0,799 0.767 -
ﬁ 21,84 263 2,0428 0001 4,870 1.028 0,674 ?
ﬁ 24,15 Feh97  DeA4NI -0,309 7,006 104 =0.440 i
¥ 24,25 4030 2,8382 0,364 7,244 1.943 1,434 ?
- 27,86 A4RAT B 1214 ~0,3205  ~7.303 2470 1,798 3
@ 29,64 1478 3,0494  w0,408  -7,500 .07 =2,061 ?
B -3
: ;
] Figure B.61, Computer Tabulated Force and Moment Data for Mimssile III ‘:
. 11° Roll Fin No. 2, Pointed Nose 2
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?@_ MIBBTLE TTXy33,70/FRFT - 111/33/F2/PT

,. -

o RUM MUMRER X% 23

;5 DATA TAKEN OAIROtL4L A%+ JAN-B2

il

= COEFFICYENTS ANOUT THF WIMD AXIS

() ALPHA L en ee CM CNW CLw

=§ (DEG)

i 0420 0,023 0.2274 0,002  =0,073  -0.023  ~0.072

L. 1,97 0,372 0,2330  «0,012  «0,074  «0,01%  =0,009

‘ég A09  0.BAR  0.P6A7  -0,009  -1,005  -0.007 0,011

}ﬁ 6,27 1,318 0,3340 -0,009  «1,747 0,044 0,073

,: BiPA 1,830 0.440B 0,082 =2,030  0.921  0.14R

i;; 9,94 2,346 0,%448 0,147 =3,230 0,207 0,030

§§ 13,94 2,901 0,7440 0,220 -3,979  0.32¢  0.347

 ? 14,04 X484 0.5648  -0,308  -4,490  0.419 0,189 egg

i 15,78 3,997 1.2000 0,398 -5,332  0.482  0.014 »
i 17078 A.S38 1,5003  ~0.500  -5,P04 0,907  0.729 |
f? 19,81 BI04 18746 =0,617 4,047 L0415 0,400 f
F% 21,91 5,809 2.3177 0,797 7,260 1,200 0.861 F
’§. 24,14 AR0B  D.BNAA ~1,089  =7,977 4,450 1,340 :
: 26,30 6,996 3,3491  -1,26)  -B,009 2,006 0,937 '
'§3 28,03 2,247 R.7U04 0 -0, 39% -7,838 2,704 0.210 ;
gﬁ 29,70 7,762 4,2429 1,487 ~7.944 3,743 0,204

T

i

:E Figure B.62, Computur Tabulated Force and Moment Data for Missile III

fa 33°% Roll, Fin No. 2, Pointed Nose




Taiele

” MISBRILF TIT,11,2%,F3: RLUNT NOGE - TT1/11,25/F3/KL

4

t

-

Y, RUM NUMRER 18 24 :
N DATY TAKFN 14300304  10-0AN 8D k
i COEFFICIENTS AROUT THE WYND AXIS

v ALPHA [l D fe M CNW el :
§ (DEG) :
X 0,14  =0,008  0,RN0R  -0.012 -0.030 0,018 0,018
' 1,89 0,333 0,2480  «0,07%  -0,240 0,032 0,033 ?
% 3,99 0,737 0,273%  -0,020  -0.067  0.08% 0,049 :
2 6,02 1,104 0.3302 0,040  «0,94% 0,050 0,035 :
e 7077 14630 0,A8  «0,049  ~1,427 0,109 0,104 |
: 9045 R84 0.5470  «0,107  «2,002 0,472 0,149 )
}J 11,48 2,804  0,7420  =0.14%  =2,767 0,234 0,273

¥ ‘t’ 14,32 2,887 14,0433 0,242 -3, 748 0,200 0,414 |
3 : 15,93 4,030 1.PORP  =0,2F4 4,214 O0.PAR 0,017 |
a? 17,88 4,414 1.5580  -0,374  -4,934 0,270 0,438 :
. 19,648 5,040 1.8BIL <0,A14  =B.050 0,957 0.892

& 21,99 5,847 2,374% 0,004 -4,378 0,202 1,383 ;
;é 24,11 4,406 2,R47F 0,002 7,034 =0.4T7 1,260 :
' 24,19 6,920 F.BI05 0,827 7,663 -0,409 1,323 |
j 27,88 7,207  3.7399  -0,8%4  ~B.A21 =0.B93 2,300 1
D 29,48 7,882 41746 <1000 =B,A59 1310 3,290 ;
; |
:.
Figure B.63, Computer Tabulated Force and Moment Data for Missile III

' 11° Roll, Fin No. 3, Blunt Nose
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- MISKRILE TIY»33:70F3sRLUNT NOSFE - ITX/33/F 37 R0 Q
:
i

RUM MUMRER 18 23
DATA TAKFN 08125128 18<JAN-A2
COEFFICIENTS AROUT THE WIND AXIB

ALPHA ClL. th tc M CNU CLu
(DFEB)

0411 0,042 02347 =0.012 =0.003 0.010 0.010
Q.12 044017 0,2437 0,002 «0, 290 0.018 0.023
4,18 0.7%8 0.2777 0,039 =0.,427 0.042 0.002

S.9?7 1208 00,3346 ~0,041 1,001 0.0722 0.082
7.91 1.72% 0.4222 =007 =1.000 0,142 0,149
?.82 2.341 0.3907 0177 2.330 0,280 0.293
11.92 X.074 O.B107  =0,247 -%.109 0.X4R 0.Ab4
14.02 3,242 1,073 =0,340 «4,010 0437 0.430
18,94 4,404 1,490 0,440 4,811 0.%10 07728
17.7% 4,972 1.47419 0,744 “0,017 0074 0970

19.80 B.714 2.91107 Q0,690 =t 341 0.409 1207
21.78 6,431 R.8019 «0.83% “7:084 0,293 1.784
23,84 7.0764 3.1478 0,907 «?2.070 “0.,07% 1.841
AN.77 7,473 3.6648 =1,040 «@, 0% 0 AT 2.300
R7.94 #g.202 4,2707 “1.s163 8,100 wfl, 793 Febid
29.70 B8.Y9%% 4,7780 1,144 =83,020 3,700 F.0469

Figure B.64. Computer Tabulated Force and Moment Data for Missile III
33* Roll, Pin No. 3, Blunt Nose
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MISSXLFE TXIs11.20¢F3rPOINT NOSE = IIX/YA/F3/PT

(NPINTY. J )

RUN NUMRER I8 24
DATA TAKFN 09109104 1R-JAN-82

:
)
Y
8

~
4
"

CAEFFICIANTR AROUT THF WIND AXIS

ALPHA cL oh - QC M CNW Clw
(DEG)

0.2?7 0.078  0.2339 -0,004 ~0.,023 0.00¢% 0.0%59
2,08 0.423  0.,2308 ~“0.,047? “0.270 0,000 0,057
4,04 0.708 026457 =000 =0.043 0,064 0.0722
S5.93 1,184 0.3228 -0.052? 0,711 0.049 0,084
7.98 - 1,710 0,414 0,081 =l.4464 ‘00135 04128
9727 2,247 0.05%19 =04 333 “1.,97? 0,194 0,191
11.48 2,832 0.73%0 0,190 “Ri b6 0222 02064
14,01 XM 1.008?7 “0,2608 3,427 0.1721 0,430
18.97 4,093 1.2701 =0.340 =A,049 0,142 0.099

18,00 1.473% 1.0892 “0.A09 “4.,721 0,038 0.832

-

F 20,11 B.079  1.9707  -0.008  -B.481 0,927 1,029 g
i 21,49 6,737 2.3105  ~0,875 5,937 ~0,011 1,304 a
: 24,09 4,390 2,840  ~0.043  -4.5F4 0,001 1,070 3
“ 2%.79 4,792 3.2272 0,545 -7,029  0.53% 0,709 i
lﬂ 27,96 7,220 3.7380  -0.B02  -7.474 0,007  1.G80 :
ﬁ 29,48 7,029  A.A238 0,908 2,740 0,292 2,711 g
B o
: Figure B.635., Computar Tabulated Force and Moment Data for Missile III :
. 11° Roll, Fin No, 3, Pointed Noss i;
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MISENIF TII 3,75 FIyPOTNT NOBKE - TIT/33/F3/PT

43
H
‘
-
o
|
K
e
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'
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RUN MUMRER I8 27
DATA TAKFN 0OR!A7!51 18-JAN-B2

COEFFICIENTS AROUT THR WIND AXKIS

ALFHA Cl. en cC CM CNW CLW
(DEG)

0.29 0,002  0.2403 0,001  -0.0001 0,005 0,004
1,94 0,377 0.230% 0,018 -0,294 0,015 0,017
4,17 0,700  0.7447  -0,02%  -0.628 0,034 0,041
6,08 1,212 0,3220  -0,040  -1,006 0,070 0,082
7086 1,498 0,4106 0,084  -1.8544 0,104 0,189
9,09 2,394 0.9614  -0,149  -2.30%  0.272 0,008
11,92 3,009  0.7949  =0.R241  ~3.000 0,340 0,446
14,06 3,704 1,0047  ~0,372  -X,84% 0,387 0,425
16,20 4,473 1,4060  -0.AR9  =A.60R 0307 0,878
18,28 5.200 14,7903 0,430 5,474 0,375 1,149
19,84 R.7A0 D.I28B  =0.747  -0.933 0,274 1,512
20,090 6,455 23,4328 0,930 4,413 0,064  R.14

9
24,08 7:1724 22044 =1.01% 7,032 “ 0,381 2,302

235,722 7,723% J,6083 1,190 “7.374 “0.684 n.801
272.7% 8,271 4,270 -1.317 7604 “LAPR 2,473
29.70 0281 1.08094 “4,419 “7., 640 “2. 109 3.6%8

Figure B.66, Computer Tabulated Force and Moment Data for Missile III
33° Roll, Fin No. 3, Pointed Nose
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Appendix C
QUANTITATIVE FLOWFIELD MEASUREMENTS

Quantitative flowfield measurements were taken on the leeward
side of both fineness ratio missiles (missiles of fineness ratio
8 and 16) using a 7~hole pressure probe described in section II-
4. Tests were conducted in the subsonic wind tunnel at a frees-
tream velocity of 100 fps. All tests were conducted of missiles
without fins and with the blunt nose.

The flowfield pressure measurements were taken in measurement
planes perpendicular to the axis of the tunnel on the leeward
side of the missile as shown in PFigure C.0l. Each measurement
plane was approximately 4.5 inches wide by 4.5 inches in height.
Pressure probe measurements were taken every 0.2%5 inches in a
grid pattern within the mapping plane. Approximately 400 data

measurements were taken within each mapping plane.

Most of the pressure measurements were taken in the aft plane
with respect to the missile as shown in Pigure C.0l. The aft
plane was approximately 0.1 inches aft of the missile and
extended approximately 0.4 inches below the upper surface of the
missile, which is shown in Pigure C.02. However, several pres-
sure measursments were also taken in mapping planes along the

length of the mipsile body. These mapping planes included areas
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along the sides of the missile approximately 0.1 inches from the

missile surface outward as shown in Figure C.02.

Table C-1 summariszes the flowfield tests conducted on the 4 dif-
ferent cross-section shaped missiles of fineness ratio equal to
8. The table illustrates the various missile orientations tested
and the locations of the flowfield mapping planes in which pres-
sure data was recorded. Data was taken in the aft mapping plane
for missiles at 13, 20, and 25 degrees pitch and 0, 11, 22, 33,
and 45 degrees roll. Data was taken in the 2/3 aft plane
(approximately 8 inches behind the nose-body junction) for mis=-
siles at 25 degrees pitch and 0, 11, 22, 33 and 45 degrees roll.
In addition, pressures were measured in planes 0, 2, 4, 6, 8, 10,
and 12 inches aft of the nose-body junction for the 208 corner

radius missile at 25 degrees pitch and 22 degrees roll,

Table C-2 aummarizes the flowfield tests conducted on the 8 dif-
ferent cross-section shaped missiles of fineness ratio equal to
16. Pressure data was measured in the aft mapping plane for mis=-
siles at 30 degrees pitch and 0 and 22 degrees roll. In addi-
tion, data was taken in the aft plane for the 20% corner radius

missile at 30 degrees pitch and 11, 33, and 45 degrees roll,

Once the raw pressure data was obtained at each measurement point

in the plane, the data was then reduced to two components of
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velocity (v and w) in the crossflow. The velocity croasflow
measurements were plotted as a series of vectors originating at
the respective points in the measurement grid, the length of each
velocity vector being proportional to the magnitude of the
crossflow velocity at that point. These plots were useful in
visualizging vortices and their approximate locations relative to
the missile. Velocity crossflow plots are shown in Figures C-1
through C-16 for the various missile configurations and orienta=

tions tested.

A nondimensional coefficient of total pressure, C,,..;» Was also
caloulated at each grid point and was the primary parameter used
to analyse the flowflelds. c'roul is the dlifference between the
local total pressure (90““1) at the measurement point and the

overall tunnel total pressure (Po,mm.l)nondimonoiomlucd by the

tunnel dynamic pressure (Py, . .,- p,Tum.l).whou P"‘I‘.‘unnul is the
tunnel static pressure:
P - P
c - %Local _ °Tunnel
Totol P -P

®runnel "Tunncl

Corotal is negatively related to vortex strength, since a stronger
vortex causes more viscous losses, resulting in a lower C Total °
Because a vortex is strongest at its ocenter, Crotal will be most
negative near the vortex center. Thus, by comparing Crp,.,; meas-

urements f£for various missile configurations, one can determine
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which missile configurations have stronger vortices and the posi-

tions of these vortices relative to the missile body. A computer

program was used to plot constant CTC“:al contoura in each meas-
:':3 urement plane. PFigures C-l through C-16 show these c.mm‘1 gon-
.H tours and the values of c‘nmal at the center of vortices in the

measurement planes for the various missile configurations and ‘ L

orientations tested.

By comparing the orossflow velocity vectors and total pressure

riat] »
A e
ern v

contours in Pigures C-1 rough C-16 for the various missile confi-

s
e wE e

gurations and orientations tested, trends can be observed on how
various parameters affect the flowfield, The data essentially :

illuatratea how piﬁch angle, roll angle, body corner radius, nose

. . . ’ ”
= B R S [

shape, and fineness ratio affect the flowfleld. 1In addition, the ia
data (Pigures 9 and 10) also illustrates how the flow changes
along the axial length of the missile body. PFor a detailed

analysis on how each of these parametars affect the flowfield,

- - . v
o, L. -

refer to references 9 and 10.

One final observation should be pointed out when comparing the X
flowfield data in Figures C-l through C-16. Pigures C-1 through
C-8 and C-1l4 through C=-16 are plotted looking upstream (view ‘
looking at aft end of missile). Figuras C-9 through C-13 are ;
h < plotted looking downstream (view looking at front of missile).
Therefore, to compare, for example, Figures C-8 and C=13 one must

take the mirror image of Figure C-8 and compare that to Figure C-13, y
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AFT DATA PLANE
(0.1" AFT OF MISSLLE)
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Amgx“A"L( 0.1° MISSILE AT 48° ROLL 28¢ PITCH )

Figure C.02 Data Measurement Planes Aft of Missile and |
along Missile. View is Looking Upstream (at .
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"3 S APPENDIX D

N

: Tuft Grid Photographa of the Flowfield

L

5,

i Qualitative flowfield data were obtained for various missile con-
#

\% figurations and orientations using a tuft grid. These tests wvere
v conducted by placing a grid of wool tufts in the flowfield on the

leeward side of the missile, and then photographing the tuft pate-

z .
R terns. The tests were conducted in the subsonic wind tunnel at a

.-
P33

.:-: freestream velocity pof 100 £ps. All tests were conducted on
missiles without fins.

PV

Figure D.01 shows a schematic representation of the tuft grid
u test setup. The tuft grid was placed at 3 locations (forward,
mid, and aft) along the leeward side of the missile body, perpen-

I s
I R-L A

L

dicular to the freestrean velocity as shown in the figure. The
forward plane was located at the nose=body junction of the mis-

B

sile, the mid plane 6§ inches aft of the nose-body junction, and

oy

‘,f the aft plane at the aft end of the missile. A camera was

: mounted downstream of the model, and photographs were taken of ‘
:: the tufts {n each of the 3 locations.
T For missiles of fineness ratio 8, photographs were taken of tuft |
X}: patterns in all 3 flowfield planes. The four different cross- )

!
K section bodies with the blunt nose were tested at 10, 1%, 20, and ;




W ey, - ¢ SRR

a L

o
“
-
N

l..

s

25 degrees pitch and 0, 11, 22, 33, and 45 degrees roll. 1In
addition, the 20% corner radius body with the pointed nose was
tested at 10 and 25 degree pitch and 0, 22, and 43 degrees roll.
Table D-1 shows the various missile configurations and orienta-
tions tested for missiles of fineness ratio 8, PFigures D-1
through D=23 show the photographs of the tuft patterns for the
various missile oconfigurations and orientations tested. 8ince
the camera was mounted downstream of the tufts, all photograph
views are looking upstream or at the aft end of the missile.

For missiles of fineness ratio 16, photographs were taken of tuft
patterns only in the aft plane. FPive different oross-section
bodies with the blunt nose were tested at 30 degree pitch and 0,
11, 22, 33, and 4% degrees roll. The square body was also tested
at 10, 15, 20, and 25 degrees pitch and 22 and 43 degrees roll.
These various missile oconfigurations and orientations tested are
shown in Table D=2, and the tuft photographs are shown in Figures
D-23 through D=-30. All tuft grid photographic views are looking

upstream.
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APPENDIX E

IL FLOW PATTERNS

Oil flow tests were conducted on missiles of fineness ratio 8 and
16 in the subsonic wind tunnel at a freestream veloocity of 360
fps. Photographs were recorded of the oil pattarna for the mig-
siles tested at various configurations and orientations and are
fllustrated in PFigures E-1 through E-41. All teats were con-
ducted of missiles without fins.

0il flow tests were conducted as follows. After painting the
models black, a white oil !mixture of titanium dioxade, oOleis

_acid_and 90 weight transmission oil) was sprayed in a spevkled

pattern on the surface of each model. The models were placed on
the sting, and the wind tunnel was run for approximately 2
minutes~~the time required for the oil to migrate over the sur-
face of the models. Photographs of the upper, right and left
sides of the models were then taken for the varlous missile con-

figurations and orientations tested.

For missiles of fineness ratio 8, each of the 4 bodies was tested
with the blunt nose at 10, 1%, 20, and 25 degrees pitch and 0,
11, 22, 33, and 45 degrees roll. The 20% corner radiua body was
also tested with the pointed nose at 10, 18, 20, and 25 degrees

201




o pitch and 0, 22, and 45 degrees roll. A test matrix of the vari-
:;l ous missile configurations and orientations is shown in Table E- -

A4
‘n;“' 1 .

For missiles of fineness ratio 16, each of the % bodies was

tested with the blunt nose at 30 degrees pitch and 0 and 22

it degrees roll, 1In addition, the 20% corner radius body was also
'aﬁ tested at 30 degrees pitch and 11, 33, and 435 degrees roll,
:é‘ Table E-2 shows the configurations and orientations tested for
‘.: missiles of fineness ratio 16.
; Figures E-1 and E-41 show oil flow patterns on the top, left and
By’ tight surfaces for the various missile configqurations and orien-
R tations tested. Bach of the three views (top, left, and right) 6:;
. ™
'2‘511 of the model are defined looking upstream. However, at the com=
;‘Q Pletion of each test to facilitate the photography, the models
were rolled 90 degrees and 180 degrees prior to taking photo-
: graphs of the top and right views, respectively. To help elim-
::; inate confusion, a schematic of the cross-flow plane during the
experiment and during the photography is shown on Pigure E.0l.
B
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